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- ARTICLE I. 
On the Mechanism-of Leaves. Ina Letter from Mrs. Aanns., 
A a IBBETSON. 
pe fo’ To Mr. NICHOLSON. 
‘STR, 


To prove so important a point, as that all plants are 
governed by mechanical means, it will not I hope be 
thought superfluous, to give a specimen of the sort of me- 
chanism belonging to each part of a plant. ~I have already 
shown in what manner the mechanical power increases pro 
gressively from the firs, which have no spiral wire, to the 
sensitive plant, which has such a complicated arrangement. 
I bave also shown the mechanical use of the gatherers of the 
teaves, whether one or two. I shall in the present letter Subject of the 
therefore point out the means, by which leaves embracing Letter. 
_ the stem have also the power of turning and changing 
their position, equalling in this respect those which I de- 
scribed in my last letter ¢ I shall next point out those stems 
which are formed like joints, and which may be said wholly 
to differ in mechanism from the former, turning on a ball 
and socket: these are most of the galia, arenaris, stel- ; 
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Jana, and also many of the twining plants; I shall then 
show the manner im whichmostleayes thatvarenearly sessile 
are conducted, and what sort of motion they possess, 
giving as an example the erice ; and shall finish by the 
evidence of a few more leav es, to prove, that there are hardly 
any without some, sort of mechanism, 

To begin with the species of leaves, which Sihbhae® the 
stem, I shall produce as an example one of the umbelli- 
ferous tribe ; the smyrnium “olasatrum. ‘This plant has at 
the end of the leaf a large hood, ,which 1 shell call the pro- 
tector; because it not only: contracts and dilates like a 
gatherer (the spiral wire runningsin stripes through it) but 
serves as a guard to the buds} which; forming in bunches, 
stay not within the bark, as the buds, of trees, till fit to issue 
forth, but shoot, like all annuals and herbaceous plants, 
directly from the line of life tothe exterior of the rind. 
Nature seems therefore to have placed this sort of cover 
(see Pl. 1, fig. 1, aa) which grows with its growth, and 
clings close to it, as a succedaneum for the stem, . which i in, 
trees covers and conceals the. bud for a long time. And it 
ean scarcely be conceived what a perfect protection it is 
from the frosts of spring, as, ‘like all leayes, it has on each 
side that impervious skin or cuticle, which no rain or cold 
winds can pierce, and no moisture pervades, but that whichi 
passes through the hairs into the leaf, and that which evapo- 
yation gives it. Most of the se aelaa: di gynia tribe are 
fahed thus, at least with leaves possessing this species of 
mechanism. It may easily be seen how much the spiral — 
wire is contracted and turns, since, whether open or shut, 
the protector is continually twisted in a double manner 
round the stem ; nor does the large bunch of flowers leave 
its close drawn curtain, till just before the corollas Open. 


: Being umbelliferous, large branches of flowers shoot at 


Peutandria 
digyuia plants. 


ence } as soon as the cover is withdrawn, new life as well as 
light seems to be given to the plant within, which is, when 
first opened, generally found covered with a white powder, 
probably the result of evaporation. Of this T shall hereafter 
give a farther account. But when the leaflets in this plant 
increase to a great length (which they will often do to ten 
or gi leaves of a side) ae they in some measure’ 
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resemble the ash, they are governed by a very different 

species of mechanism : they havea swelling down each side 

of the stalk, in which the spiral wire runs ina groove (see 

fig. 2, 6 6) which corresponds with the sort of knob round 

which the wire of each leaf is turned; communicating all 

the way with a knot and pulley till it reaches the protector 

at cc, fig. 1. ; 
The management of the galia, and most of those plants, Mechanism 

. ; of the ball 

the stalks of which enlarge where the leaves meet, 1s CON=.anq socket. 

trived in a curious manner, with a sort of mechanism 

consisting of a ball and socket. No part of a plant (the 

seed excepted) has given me so much trouble as this; 

haying found two sorts of balls in vegetable life, and con- 

founded the two together, viz. the ball and excrescence in 

trees, and the ball continually found appertaining to the 

mechanism of plants. «I have at last learned to distinguish 

them. Of those in trees I shall soon give a description, 

when entering again on the subject of the wood in plants; 

which will develope many hidden secrets, that ought to be 

explained, and illustrate many things that may have ap- 

peared contradictory, Respecting the ball, which forms a 

part of the mechanism in plants, each stem has one, on 

which it turns like the knee of'a quadruped: bot, tosee the 

ball, the plant must) be taken at a very early age, for it is 

the first part that decays, and inthe phaseolus vulgaris L have 

known it gone-before, the flower disappeared ; and I have 

oftem seen five or six stems turn in one collected set of joints. 

When old they stiffen, and a sort of matter fills up the 

instertices of the sockets. They then become immovable; 

but before this, if you move the stem, you may see them 

turn, but cannot turn them yourself without breaking the 

spiral wire. See fig. 3, and a section at fig. 4. This speci- 

men will: at least discover the manner in which the spiral 

wire is conyeyed from one ball to another, communicating 

its influence, and-spreading its power from stem to stem. 

_ /I must now correct a mistake 1 before made in saying, 


_. «that there was no spiral wire inthe ericee. It is so diminu- The erice 


possess the 


tive, and-lies so low in the’ groove, that I overlooked it. P°°"°°" 
p spiral wire. 


The leaves of the heaths, though very sessile, still possess a 
Motion to and from the plant. See fig.5, ¢c. They are 
N Be placed 


Beauty of the 
leat bud when 
within the 
stein. 
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placed so much in the manner of the fir leaves, that I was 


‘ deceived by it. But in the firs the rind and bark are all 


leaves only, whereas in. the. erica: the leaves are. wholly 
detached, nor are they quite sessile, as may be seen at 
fig. 5,dd. I shall now show the manner in which almost 
all leaves that are evergreen, and have a shining surface, 
are formed in their peduncle, having but one -gatherer, 
which embraces.the whole length of the. leaf,stalk.. The 
upper part alone puckers, as the motion requires only this 
part to be gathered up, when the leaf is to be raised close to 
the stem; or stretched out, when it. is to fall back: See 
fig. 7, where eis the back and f is the front. 1 
I have already said, that almost all leaves -of trees have 
one or two gatherers; if only one, it is. that adjoining the 
stem, as it is that in which the buds of both sorts are-con- 
tained ; nothing is more easy than to know the leaf from 
the flower bud, even, before they jeave the stalk; the leaf 
bud is so peculiar in its appearance, it is impossible to mis- 
take it; it is composed ef a quantity of hairs, or vessels, 
which are already beginning to weave the leaf. It is more 
than four times the size of the flower bud, and in trees 
generally of a bright brown colour, very shining-and beauti- 
ful. See fig. 6, gg. hardly know a subject more worth 
studying in the solar microscope than this, if taken progres-. 
sively from its first beginning to its leaving the stalk as-a 
bud, for it is in this early state rt shows the whole process of 
weaving the leaf, as it protrudes not from the stalk till the 
form is complete. Though Licneus admired much the 
manner of pressing and folding the leaf, he was totally igno- 
tant of its beautiful commencement. I have given the 
jower gatherer of the tilia, fig. 6. It is very curious to see, 
when the flower buds are many in number, (fig. 6,44,) how 
the wood vessels and spiral wire will meander round them, 
that they may not injure by passing over them ;' for if, while 
resting on the buds, they were suddenly contracted, they 
would probably divide, and thus destroy them. I think I 
have now shown the mechanism of most leaves, my wet 
tetter sy give the mechanical management of flowers. ' 
I ain; Sir, your obliged servatit, - 
AGNES IBBETSON, 
‘ 8 ed 
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I. 


Improvements in a Mathematical Dividing Engine: by 
Mr. J. Avuan, of Blewit’s Buildings, Fetter Lane*., 


SIR, 


I beg leave to send to you, herewith, fv the inspection of Improvement 
the Society of Arts &c., a model of wy improvement on the os ‘dividieg. 
mathematical dividing engine, which I have lately made, engine. 
containing that part which differs in principle from those 
made by the late Mr. Ramsden and others; the drawings 
or engravings of which are, I suppose, in the Society’s pos- 
session. I therefore am of opinion the Society will think, 
that the wooden wheel I have sent, with the movable ring 
onits edge, will be sufficient to demonstrate its good effect 
in correcting the teeth or rack where the screw acts. You 
will please to observe, that it is cut by a screw cutter, and 
it is required to go many times round the engine before the 
teeth are full, To effect this, I reversed the movable ring 
not less than twenty times, so that I have not the least ' 
doubt of the one ring having corrected the other to adegree 
of perfection, which had not hitherto been obtained in 
engines. 

This simple, easy, and correct way of making engines; 
may be applied with great advantage to circular instruments, 
for the purposes of astronomy and land surveying. If the 
Society will do me the honour to appoint a Committee to 
view the engine itself, I will demonstrate its effects, 

1 am, Sir, 
yh ag: -)» Your very hiscatile servant, 
JAMES ALLAN, 


Divider of Mathematical Tastriltenté; 
Now 1%, Blewit’s ibn skdicbiny Fetter Lane, 
Nov. 20, 1809. 
Mr. Allan's Description of his Mathematical Dividing 
mit iJ Engine, and his Method of forming it. 
My engine is of belmetal, thirty inches in diameter, I The engine 
turned a brass ring abont three sixteenths of an inch thick, ‘esctided. 


* Trans. of the Soc, of Arts &c., vol XXVIII, p. 179. The gold 
~~ gnedal was voted to Mr. Allan for this improvement, 
and 


Small circles . 


of great 
accuracy. 
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and fitted in on the underside of the above belmetal wheel, 
which | made fast by twenty four rivets; I then fixed in 
the »axisy and turned the wheel and ring together on the 
Jathe, as near as possible to the required reve on its own 
axis. ‘This being done, and having mounted it on its own 
stand, where it now acts, I fixed a tool, with an adjustment 
to turn the edge of the belmetal wheel where the uppermost 
or movable ring of the same thickness as the other is fitted 
on; for if the circle, where the movable ring fits the belmétal, 
is not turned as ‘true as possible, (which cannot be done 
properly by apy other means than by a fixed too}) the mova- 
ble ring will not reverse correctly. When this was done, I 
fitted on the movable ring. I then divided the lower under 
ring into twenty four parts, for the screws which keep the 
rings together. 1b alsodivided it into four parts for the 
steady pins; the holes of which I made by an upright drill 
fixed and adjusted for the purpose. I then cut two opposite 
divisions, in order to reverse the uppermost ring correctly, 
which were my guide-in broaching for my steady pins, and 
which (did with a broach to a stop fixed on it. In broach- 
ing I reversed the movable ring many times, taking 
care at the same time that my opposite divisions were 
correct, een 

My first ideaavas to have two wheels or circles, acting on 
the same centre, so as to constitute a double edge, to afford 
me an opportmnity to reverse in the act of cutting the rack 


or teeth; but I thought the method in which IT have done 


it would with care be equally correct. Either of the me- 
thods come to the same point, and | preferred the way 
I have employed, thinking it the least expensive. By this 
self-correcting method, instruments may be made for astro- 
nomical purposes, racked and divided on their own centre; 
and if carefully done would border on perfection itself, con- 
sequently 1 consider it to be the greatest improvement ever 
made in the art of dividing. | eallit self-correcting, because 
every time it is reversed in cutting the teeth, the screw has a 
fresh opportunity to correct errours insensible to the eye. 

I have well considered the subject, and think, that a circle 


of twelve inches diameter, made: on this principle, would 


measure angles equally, if not more accurately, 1 than astro- 
nomical 
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nomical instruments divided by engines, or by any Other. 
_methods hitherto used. by instruments of any size. » It is, 
therefore, my opiuion, that the supposed necessity of making” 
very large circles, for the sake of obtaining correct divisions, - 
will be done away. | 
JAMES ALLAN... 
hgabad CERTIFICATES. 


“After. a close consideration of Mr. Allan’s improvement Certificates of 
in’ ividing engines, (I mean his mode of racking the teeth rp olga 
only) when combined with the methods at this time known improvement. 
and practised, I look upon jt as an important discovery 5 
it. isa plan, that in my opinion will admit ofa great degree 
of accuracy, approaching nearly to perfection itself, parti- 
cularly i in circles of small radius, but not quite so ora a 
in, large machines for the purpose of dividing. 


JOHN. STANCLIFFE. 
Little Mary-le-Bone Street, Dec. 15, 1809. 


“SIR, eb 
‘The method you have taken to produce a perfect equal 
.racking, for the constructing an accurate dividing engine,” 
is the greatest'advance toward perfection that has been com- 
munieated to the public within my knowledge; and Tis 
believe it to be a method never befure practised in this 
country. It is applicable to the construction of machines | 
of any dimensions, that mathematical or’ nautical instru 
ments can be graduated by. | iv tg E 
Itis my belief, that the greater number of the: machines Machines now 
now in use are far short of the perfection they are reputed to Es Lay i. 
have, Atlas T am, Sir, ~ ‘sipposed, 
pin Your humble servant, 
oss ie M. BERGE, 
Hmeagille, Jan. 8, 1810. s 
Mr. J. ALLAN. 


Reference to the Drawing of Mr. Allan’s improvement on the 
Dividing Engine of Ramsden, Pl. II. 

The dividing engine invented by Mr. Jesse Ramsden, Nature of the 
and for which he received the reward of the Board of Lona Provements 
gitude, in the year 1775, is minutely explained in a quarto.» 

Satine pamphlet, ; 


Description of 


the plate. 
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pamphlet, published by order of the Commissioners of 
Longitude; also, in the article engine, in Dr. Rees’s. New. 
Cyclopadia, as well as some other works of a similar nature; 
it. therefore becomes unnecessary tor the Society. to. give any. 
more of Mr. Allan’s engine in their drawings than is explae 
natory of the improvement, the engine being used in the 
same manner as Ramsden’s; this part is the great circle, 
upon which the arch tobe divided is placed, and the circle 
turned about a determinate quantity at each division, by 
means of a screw, the threads of which engage fine teeth, 
cut around the periphery of the circle, The improvement 
by Mr, Allan consists in the method of cutting or racking 
these teeth, to ensure their being perfectly of “it size, in 
all parts of the rr | 
The plan, fig, 1, inp late II, represents the upper julden j 
of a belmetal esa mounted upon an axis, A, fig. 2,-and 
its surface made truly plane, and perpendicular to the axis; 
the section shows the figure of the axis, and the central’ : 


ting B, to give the greatest strength to the circle 5 C is a 


section of a portion. of the frame, of the engine; and Da | 
socket into which the axis A is fitted ; the circumference of 
the large circle is turned to such a figure as to receive a ring 
of brass, a, fig. 3, which is united firmly to it by a number 
of pins, one of whichis shown in the figure. Upon this ming 
a second,2; is placed, the two making the samethicknessas the . 
circle. The inside of the ring 5, and the outside of the bel- 
metal circle, are fitted to each other with the utmost accuracy, 
and great care taken to turn the said fitting: truly concentric 
with the axis of thecircle; the brass rings a and b are held 
together by twenty four screws, as shown in the plan ;. and. 
a groove, corresponding to the curvature of the screw which 
moves the circle, is turned in the outside of the two 3; In this 
state the racking of the teeth is performed: by a screw 
similar to that afterward used to turn the circle to its divie 
sions, but notched across. the threads, so that it cutslikea.. 
saw, when pressed against the circle and turned round, and 
removes the metal from the spaces between the teeth, which 
dre by this means formed around the edge of thé circle ; 
whien this has been performed all round, two fine’linés are *: 
drawn across the brass and belmetal circles, diametrically 
opposite 
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opposite each other ; the twenty four screws are then with- 
drawa, and the upper brass ring turned exactly half round, 
which is determined by the lines before mentioned ; and by 
this means the teeth of the circle are divided into two thick- . 
nesses, and being put together again in opposite directions, 
if any error arose in racking the teeth, it would be shown 
by the upper and lower halves of the teeth not coinciding 
when reversed, and by racking them while reversed the 
sctew would cut. away the inequalities, and make all the 
teeth of the same size and distance from each other; this - 
reversing the teeth is performed several times, till the teeth - 
are brought toa perfect equality in all parts of the circle ; 
four steady pius are accurately fitted into the two rings to 
hold them together in any of the positions in which they have — 
been racked together, and it is upon these the dependence 
is placed for the coincidence of the teeth, the twenty four 
screws being merely to hold thein fast together, and fitted 
tather loosely in their holes, that they may not strain the 


steady pins. ; 


wt 


Observations on the Waste, that Pulverization occasions in 
Substances: by Mr. Henry, Chief of the central 
Pharmacy of civil Hospitals, §c*. | pviagite 


Tue s School of Pisidilicy Beide consulted by count de amily tate. 
Cessac, ministre directeur de l’administration de la guerre, the waste of 
respecting the waste, that certain mineral, vegetable, and placa the 
animal substances, employed as medicines, experience on Government, 
being powdered, appointed two of its memberfs, to examine 
particularly i into a subject so interesting in pharmacy, and 


to make ; a report on it, 


i v the i sine to ini Members y the School of 
res 


‘Gentiemen, 5 
You. hans islets two of your mietabers, to abkh a a re- 


‘ 


pees o® Ann; de Chim, vol, LXXV, p. 924. sw ahi a 
Bysogys port 


1} 


Difieulties 
im it. 


Causes of 
waste, 


These of two 
kinds, 


Lesst-on a 
large scale, 
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port to you on ‘the question proposed by count de Cessac ; 
and to ascertain the ners which pulverization occasions im 
certain drugs, 22 RE 

This question, which appears at first sight easy to ariswer, 
presents notwithstandifig some BiGict Mies to the. operator, 
on account of different circumstances, which do vet. always 
eccur together, and which» may wy haghes alter the 
ca ry 

The greater or less dryness of the substances to be 
wrt Sail 

2. "Phe quality of these substances, 

3. The preparation they are to undergo in passing ‘through 
th» bands of the apothecary. 

4. Lastly, the modes of pulverization, and the fineness 
of the powder. on 

it would be superfluous to point out to you,» ebritleniens 
the rules, that pharmacologists have given for reducing to 
powder this or that substance: and you: know better than: 
any persons, that pulverization requires the substances sub- 
jected to it to be very dry ; and that they cannot be brought 
to 2 proper state of dryness for this operation, without being 
exposed to the heat of the sun, or of fire. You well know, 
that the quality is not indifferent with respect to the waste ;, 
that all the parts of.a vegetable, for stance, should not 
enter into the preparation of the powder ; that roots con- 
taining a woody meditullium, barks covered with lichen, 
and fibrous or downy leaves, produce a bulky, inert, 
residuum, of no use to the apothecary. 

The waste occasioned by pulverization therefore may be 
considered as of two kinds. Waste from the preparation of 
the substance, its division, and desiccation by the fire, 
Waste from the pounding and the residuum, . 

Au important ebservation for the operator is, ‘that the. 
waste is less when a hundred weight of any substance is. 
powdered in unmediate succession, than when it is powdered. 
in separate parcels of six or ten kilogrammes [14 or 20|bs.] 

In large eoncerns, by setting aside the residues that may 
be af use, as those of jalap, cinchona, rhubarb, cinnamon, 
&c., and using them on subsequent pies e the waste is 
less considerable. 

Alt 
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-All plarits reduced to powder, and kept either iv bottles Po wders of 
or -oxes, gain,weight by | their hygrometric property... , weigh Bea 
To find. exactly the joss. occasioned by pulverization, sorbi% moist 

we took a metrical hundred. weight of each of the sub- ure: 

stances mentioned below, aeaoed. prepared, and in the 

driest state; and we reduced each to an impalpable 

powder. The following are the results of the waste of 100 


kil, [219 lbs] of each. 


Substances Pi sai Produce Waste 
Epecncudmha ~ eres n 2000+ « » 87 13 Table of 
(  Salapecescercecerceeccces Q2 8 waste of cers 
~ Rhubarb «+ ees seeececees 93°8 62 tain drugs. 
Squill cesses seeeeeceeees 875 12°53 
'»»,» Cinchona eeeereecsccesers O37 63 
, Gum SEADIC .6.0 «-<cambtele ques Gam 65 
» | Sceammony cercessedeeee+ Q5 5 
-» |}, Cantharides socenreweseses Q27 ode 
» 9 Sal ammoniac +++++e++0+++ 98 2 
Cream of tartar +.+ses+++* 97 3 
Antimony -++++e++e+esseee Q7 3 
Gum tragacanth +++ +++-+++ 93°6 O74 
Cinnamon +---seseeerees G56 64 
NE SE Ce) i Se ee 
Ly. 


Analy of some ancient ‘Ailoys'é in the Church of Goslar : by 
Mr. Kuaproti*. 


Analysis of the Altar of Krodo. 
Aone the antiquities of the north of Germany, one Altar of 


that had been preserved for some centuries in the church pe rade. 
St. Simon, at Goslar, -and was known by the name of the 
altar of Krodo, but which is now removed to Paris, de- 
served more attention than bad been paid it. 
The legend of this Krodo says, that he was an idol of Legend of this 
the pagan Saxons, and had his seat at Hartzburg, | on the idol, 


* Ana. de Chim, vol. LXXV, p. 317. 
Hartz. 
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Hartz. He was. represented as an old man, with a long 
beard and hideous countenance, standing barefoot on a 
fish rough with scales and spines, holding a wheel tn his 
left hand, and a basket filled with flowers and fruit in his 
right. 

On this altar the first-born of mothers was sacrificed to 
him, as to Moloch. 

The abolition of the pagan worship by Charlemagne 
overturned this idol, but his altar was reserved for the use 
of the Christian church. 

Provably fabu- The critical history of Germany does not acknowledge 
reins any god Krodo, but takes the whole for a pose eerste by 
the monks of the middle age. 

However this may be, the altar appears to put Ses used 
for burning animals to some deity. 

Thealtasde- . The hale of the altar is a hollow parallelopi pedon, three 
er feet three inches long, two feet and a half wide, and two 
feet seven inches high. It stands on four feet, supported 
by little men of hideous aspect. It is covered with a slab. 


of white marble. 


fhe metal. The metal of this altar is of a brass Bh colour, a 
hackly fracture, and easily polished. Its specific gravity is, 
8°767. | 


Analysis of it. Qn 200 grains of it nitric acid was poured, which dissolved 
it completely, without the assistance of heat. fis ag te 

The solution was divided into two parts. Into one of 
these was dropped a solution of sulphate of soda. The 
precipitate, when well washed and calcined, presented 
18°25 grs of sulphate of lead, answering to 13 grs of mes 
tallic lead, 

The supernatant liquid was mixed with 200 gre of sul 
phuric acid, and evaporated to dryness. The mass was 
redissolved, and iron added, which precipitated 69 grains 
of eopper. 

The other half of the solution was mixed with five parts — 
of distilled vinegar, and the mixture poured on a thin plate _ 
of hammered lead in a shallow dish. 

After a few days, and’ by the assistance of bicws, the _ 


copper was precipitated. The liquor being filtered off, the 
lead 
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lead was thrown {down by sulphate of soda. The super- 
natant liquid was then precipitated | by carbonate of soda: 
and the carbonate of zinc, well washed and calcined, left 
22°25 grs of oxide’ of zinc, answering to 18 grs of metallic 
zinc. 


The alloy of the altar therefore consists of 
- Copper SPeeeeereeseneoeeseeenene 69 


Zinc Wik tae ae eee 18 
Lead Conredgossonecseveses 13 
s eee) 

100. 


Analysis of the alloy of the imperial seat. 


“In the church of Goslar there is an arm chair, called the The kaiser 
katserstuhl, stuk]. 
‘The colour of the metal is a pale copper red : it fracture 
is porous: its spec. grav. is 8°087. 
200 grains of the alloy were treated with nitric acid. Analysis of it. 
12°25 grs of oxide of tin were left. From the decanted 
liquor sulphate of soda threw down 7°5 grs of sulphate 
of lead. From the remaining liquid, after the addition 
of sulphuric acid in excess, iron separated 185 grs of cop- 
per. 
‘This therefore is composed of 
Copper -e+-cccepscesevcce 92°5 
Tin Te Ce Le 
Lead seeccereereeccoees 2° 


100. 


(antl 


© « Analysis of a large chandelier. 


200 grs were treated by nitric acid, and the solution di- Analysis of an 
vided into two parts. delice — 
- In one of these sulphate of soda occasioned no precipi- 
tate: but iron separated from it 84 gers of copper. 
The other half was treated as in the first analysis, and as 
much oxide of zinc was obtained, as answered to 16 gra of 
the metal. 


Consequently 
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_ Consequently this alloy consist’ an ; at 


_ Copper. Steen er eereewenerse $4. 9 


“hy ! 
Zauce se eateeneeeeneeneees 16. 


eee 


100. 


| 1 aa Maes fest " 
An Account of a Vegetable Wax from Brazil. By Wiu11aM 
Tuonias Branve, Esq., F. K. S.* 


Vegetable wax SECT. I. Tar vegetable wax, described’ im ‘this paper, 

from Brazil.) was. given to the president. .by' Lord Grenville, with a wish, 
on the part of his Lordship, that its properties should be 
imvestigated, in the hope that-it might prowe;a useful sub- 
stitute for bees wax, and constitute, in due time, a new 
article of commerce between the Rrazils and this country. 

Tree whence It was transmitted to lord Grenville from Rio de Janeiro, 

it is obtained. by the comte:de Galveas, as a’ new article lately brought 
to that city, from the; northernmost,parts of the Brazilian 
dominions, the ‘capiteneas of Rio Grande and Seara, be- 
tween the lattitudes of three and seven degrees north : it is 
said to be the production of a tree of sto growth, called 
by the natives carnauba, which also produces a gum used as 
food for men, and another substance employed for fattening 
poultry. 

When the comte wrote to Lord Grenville in July last, 
orders had been sent to the governors of the districts where 
it gr@ws, requiring them to report more particularly on the 
nature and qualities of this interesting tree; we may there- 
fore-hope, that informatiot will soon be obtained, whether 
the,article can be procured in abundance, and at a reason- 
able price, in which case it will become a valuable addition 
to the comforts of mankind, by reducing the price aud im- 
proving the quality of candles, flambeaux, &c.. 

Mob thane The article, in the state in which it was sent, resembles 
roxylon andi- much that described by Humboldt, as the produce of 


* Phil, Trans, for-1811, p, 261. 
the 
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the ‘céroxylon ‘andicola ¥; but itis not likely to ‘be “the'cola of Hum- 
samey a8 Humboldt’s wax is collected from a stately palm bolt. 
tree, whieh? grows on the high mountains, Som 900. to 
1450 toises above the level of the'sea, and on the edge of 
the regions’ of perpetual snow, On the other hand, the 
Brazilian plant is described as a°slow growing tree, but 
not usa large one, and there are no hign mountains delineated) 
in the ‘most ‘accurate and'recent maps of the capiteneas 
where it is found. But a more decisive arguinent against 
their identity is the analysis of Vauquelin, published by © °° > 
Humboldt, which: shows, that the produce of the ceroxylon ; 
Consists of. two thirds resin and ouly one third'wax; but the 
Brazilian article i is entirely wax, and affords not ‘the smallest 
ttaceofresin, The Brazilian plant, however, was not evitirely 
unknown to Humboldt, for it ‘appears from his book, that Mr. 
Correa “had informed: him, that a palm, called carnauba 
by the natives of Brazil, produced wax from its'leaves. 
Sect. Il. 1. The wax, in its rough state, is in the form of a The wax de- 
coarse pale gray powder, soft to the touch, and mixed with” sia 
various impurities, consisting chiefly of fibres of the bark’of 
the: tree, which, when separated by a sieve, amount to 
about 40 per cent. - 
“thas an agreeable odour, somewhat ie ip ve a new hay, 
but searcely any taste. 
“it 206° Fahrenheit it enters into perfect fastens and in 
this state it may be farther purified, by passing it through 
fine linen. By this process, it poquires adirty green colour, 
and its peculiar smell becomes more evident. When cold, 
it is moderately hard 3 shel Its specific gravity is 
* ge 
. Water exerts no action on the wax, unless boiled with Insoluble in 
it fe some hours; it then acquires a slight brown ‘tinge, and Poe 
the peculiar odour of the wax. 
3. Alcohol does not dissolve any portion of the Wax, un- and in alcohol 
less heat be applied. © unless heated. 
‘Rwo fluid ounces of boiling alcohol, spec. grav. 0°826, 
dissolve about ten grains of the wax, of which eight grains 
are deposited as the solution cools, and the remaining twe 


* Plantes equinoctiales, p. 3, 


grains 


« and sparingly 
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- .grains maybe afterward precipitated by the addition of water, 
or may be obtained unaltered by evaporating the alcohol. 

The solution of the wax in alcohol hasaslightly green tinge. 

Little soluble 4. Sulphurie ether, spec. gray. 0°7563, dissolves very 
alanis minute portion of the wax, at the temperature of 60°. 

Two fluid ounces of boiling sulphuric ether dissolve thirty 
grains of the wax, of which twenty-six grains are deposited 
by cooling the solution, and the remaining four grains may 
be obtained by allowing the ether to evaporate spontaneously. 

Very ¢oluble §.. The fixed oils very readily dissolve the wax at the tem- 
om perature of boiling water, and form with it compounds of an 
intermediate consistence, very analogous to those which are 
‘obtained with common. bees wax. 
The com. In examining some combinations which I had made of the. 
gah Mgalb g vegetable wax with olive oil, Iwas surprised to find them per- 
slightlyin  fectly soluble inether, and spariugly solublein boiling aleohol. 
alcohol. As it is commonly stated, that the fixed oils are insoluble! 
in ether and in alcohol, I was led to attribute the solution of 
the oil, in these instances, to its being combined with the 
wax ; but subsequent experiments, of which I shall.state the 
general results, have shown me, that these a are 
erroneous, ' 
Fixed oils Four fluid ounces of ad veal ether, spec. grav. 0° 7563, 
soluble in dissolve a fluid ounce and a quarter of the expressed oil of 
_— almonds ; of olive oil, the same quantity of the ether dis- 
solves a fluid ounce and a half; of linseed oil, two fluid 
ounces and a half; and castor oil is soluble in any propor- 
tion in sulphuric ether of the above specific gravity. 
The expressed oils of almonds and of olives are very spa~: 
inalcohol, —_— ingly soluble in alcohol, spec. grav. 0°820. 

Linseed oil is more soluble than the two former. Four 
fluid ounces of alcohol, spec. gray. 0°820, dissolve nearly’ 
one fluid drachm. . | 

Castor oil Castor oil is perfectly soluble in every proportion in alco- 


i 
pices piging hol, spec. grav. 0°829. In alcohol of a higher specific pra~ 
alcohol, vity, as 0°840, it is very sparingly soluble*. 


2 ® The solubility of castot oil in alcohol was mentioned to me some 
Adulteration I ; F ! 
efessentiat | months ago by Dr.-Wollaston, who also informed me, that it hadon this 
ails. account been employed to adulterate certain essential oils of high value, 
especially the oil of cloves. 


~ 


As 
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“KS Some of the difficaltly soluble resins are more easily Effect of cam- 
dissolved in alcohol, to which a small proportion of camphor. Pho. 

has’ been added, I endeavoured to ascertain, whether the 

fixed oils were rendered more soluble by the same means, 

but found, ‘that this was not the case, excepting with regard 

to castor oil, which, ‘although very sparingly dissolved by 

alcohol of a spec. grav. above 0°840°, becomes abundantly 

soluble, by the addition of one part of camphor, to éight 

parts of thealcohol, 

Boiling alcohol, spec, grav. 0°840, takes up a’considerable Heat increases 
portion of castor oil and of linseed oil; it also dissolves a Pept DG 
small’ quantity of the oils of almonds and of olives; but they hol. 
aye. copiously deposited during the cooling of the alcohol, 
and only a small portion retained in permanent solution. , 

When water is added to any of these solutions of the fixed Water precipi- 
oils in ether, and in alcohol, a milky mixture is forméd, and ae 
the oil gradually separates upon the surface, without having 
undergone any hs ‘api alteration. 

apt ‘One hundred grains of the wax were boiled’ for half Action of pot- 
an ‘hour i in a solution of caustic potash, spec. grav. 1°090. a 
The solution acquired a pale rose colour, but appeared to 
exert. no farther action on the wax, which, after having been 
washed with warm water, retained its fusibility and other 
properties. No combination therefore, similar to a soap, 
was. produced ; nor was any precipitate occasioned by the 
addition of acids to the rose coloured alkaline solution. 

7. The effects produced by boiling the wax in solutions of of soda and 
pure soda, and of the subcarbonates of soda and of potash, mild alkalis: 
were analogous to those of the’ caustic potash. 

8. Solutions of pure and of carbonated ammonia exert of ammonia: 
searcely any action on the wax, 

9. When the wax is boiled in nitric acid, spec. grav. 1°45. of nitric acid. 
there is some escape of nitrous gas, and the colour of the 
wax is gradually changed to a deep yellow. 

“When the wax is aad from the acid, and washed with 
hot water, it is found to have become more brittle and hard, 
but it still retains much of its peculiar odour. 

In this state it remains insoluble in the alkalis, but they 
now change its colour to a very bright brown, which is de- 7% 


2 


strayed 


é 
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Attempts to 
bieach the 
wax 


Action of mus 
viatic acid: 


of sniphurie : 


of ACELICs 
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stroyed by washing with dilute muriatic acid, and its original 


yellow colour restored. 


Neither the fusibility, nor the inflammability of the wax, 
is impaired by this process. 

Nitric acid, diluted with eight parts of water, produces 
the same change in the colour of the wax as the concentrated 
acid. 

Having been unsuccessful in my attempts to bleach the 
waxin its original state, I made some experiments to ascer- 
tain whether its colour could be more easily destroyed, after 
1t had been acted upon by nitric acid; and found, that, by 
expesing it spread upon glass to the action of light, it be- 
came in the course of three weeks of a pale straw colour, 
and on the surface nearly white. The same change was 
produced, by steeping the wax, in thin plates, inan aqueous 
solution of oximuriatic gas, but 1 have not hitherto suc- 
ceeded in rendering it perfectly white. 

10. Muriatic acid has little action on the wax: when 
boiled upon it for some hours, it destroys much of its colour. 

11. Sulphurie acid changes the colour of the wax toa pale 
brown, and when water is added, it becomes of a deep rose. 
coloar; the inflammability and the fusibility of the wax are. 
slightly impaired by this process. : 

When heat’is applied, the wax is decomposed with the 
usual phenomena, sulphurous acid is developed, and char- 
coal deposited. 

12. Acetic acid has very little action on the wax, when’ 


-cold. 


and of oximu- 
Tiatic gas. 


Products of 
distillation, 


When the wax is boiled in this acid, a minute portion is 
dissolved, and again deposited as the solution cools. By long 
continued boiling in acetic acid, the wax is rendered nearly 
white; but when it is afterward washed with water, and 
fused, it resumes its former colour. 

13. When the wax is fused in oximuriatic gas, it is rapidly 
decomposed, and, parting with hidrogen and oxigen, muri- 
atic acid and water are formed, and charcoal is deposited. 

14, Theresults of the destructive distillation of the vege- 
table wax are very analogous to those of bees wax. 

An acid liquor, mixed with a volatile oil, are the first pro= 
ducts; these are succeeded by a large proportion of a buty- 

_raceous . 
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raceous oil; anda very small quantity of charcoal, affording 
traces of lime, remains in the retort. During the process, a 
little carburetted hidrogen gas is given off. 

I bave not considered it necessary to dwell upon the 
relative proportions of these different products, as they will 
necessarily vary according to the rapidity, with which the 
distillation is conducted. = 
_Secr. UI. From the preceding detail of experiments, This wax dif. 
it appears, that, although the South American vegetable wax suena ig 
possesses the characteristic properties of bees wax, it differs 
from that substance in many of its chemical habitudes; it 
also differs from the other varieties of wax, namely, the wax 
of the myrica cerifera*, oflact, and of white lact. : 

The attempts, which I have made to bleach the wax, haye Bleaching. 
been conducted on a small scale; but from the experiments 
related, it appears, that, after the colour has been changed 
by the action of very dilute nitric acid, it may be rendered 
nearly white by the usual means. I have not had sufficient 
time to acertain, whether the wax can be more effectually 
bleached by long continued exposure, nor have I had an op- 
portunity of submitting it to the processes employed by the 
bleachers of bees wax. 
~ Perhaps the most important part of the present inquiry is 
that, which relates to the combustion of the vegetable wax, 
in the form of candles. 

The trials which have been made, to ascertain its fitness Its use in cane 
for this purpose, are extremely satisfactory ; and, when the d«s. 
wick is properly proportioned to the size of the candle, the 
combustion is as perfect and uniform, as that of common bees 
wax. i 

_ The addition of from one eighth to one tenth part of tal- 
low is sufficient, to obviate the brittleness of the wax in its 


* Vide Dr. Bostock’s Experiments on the Wax of the Mprica cerifera, 
in Nicholson’s Jounal for March, 1803; vol. 1V, p. 130. 


. ‘t Vide Analytical Experiments and Observations on Lac, by Charles 


Hatchett, Esq. F.R.S., inthe Philosphical Transactions for 1804; or 
Journal, vol. X, p. 45, 95. 


IZ Vide Observations and Experiments on a Waxlike Substance 
from Madras, by George Pearson, M. D. F. R, $., im the Philosophical 
Transactions fer 1794. 


C2 pure 
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pure state, without giving it any unpleasant smell, or mate- 
rially impairing the brilliancy of its flame. A mixture of 
three parts of the vegetable wax, with one part of bees wax, 
also makes very excellent candles. 


VI. | 
Observations on the Alkaline Oxalates and Superoxalates, and 


particularly on the Proportions of their Elements: by Mr. 
J. E. Berarp*, 


Dr. Thomson Dr. Thomson has just published in the Philosophical 

es yo acid Transactionst a very interesting paper on oxalic acid. 

oxalates. One part of it is dedicated to the determination of the pro- 
portions of the oxalates, and for this he has taken the fol- 
lowing method. 

After having carefully ascertained the propertions in oxa- 
late of lime, by combining a known quantity of lime with 
oxalic acid, he could find the quantity of real acid contain- 
ed ina given weight of a solution of oxalic acid. 

He then took 100 grains of a solution of oxalic acid, cone 
taining 7 grains of real acid; and, neutralizing it succes- 
sively by the different alkalis, he ascertained the quantity 
of oxalate produced. 

He'did not But it is well known, that this.acid has. the pronciig of 
eee forming with some bases salts with excess of acid: and, as 
the method of Dr. Thomson could not make known their 
proportions, he did not examine these. In the next place, 


and some of JY observed in his table some proportions, which could not 
his proportions : 


douteed agree with the capacities of the alkalis for saturation hitherto 
observed. 

The subject ‘These considerations induced me, to repeat the analyses 

therefore 


of the oxalates, and to examine particularly the superoxa- 
lates. I also took a'method different from Dr. Thomson’s, 
when: it was necessary and practicable: because, if I ob- 
. tained the same results in another mode, this would increase 
our, confidence in them. 

@ Ann. de Chim, vol. LXXUI, p. 263, Read to the Institute, Jan. 
the 29th, 1810. 

f Phil. Trans, 1808, p. 6$: or Journ vol XXI, p. 14, 86. 


revised. 


Oxalate 
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Oxalate of Lime. 


The proportions of oxalate of lime being to serveasa basis Oxalate of 
for all my analyses, I neglected nothing, to ascertain them sae hi 
with precision. ee 

As wecan employ only a gentle heat to dry this salt, we 
can never be sure of having it entirely free from water. 

This is a slight source of uncertainty, which the means of 
chemistry have not yet enabled us to remove. 

’ Having obtained this salt'very pure, by precipitating mu- 
riate of lime with oxalate of ammonia, I dried it at the heat 
of boiling water, till I could no longer discover any dimi- 
' nution of its weight. This oxalate of lime I considered as 
dry. Ten gram. of this, exposed to a violent heat, left 3-8 
of lime, ‘that caused no effervescence with acids. This was 
the mean of four experiments. Accordingly I fixed the 
proportions of oxalate of lime at 


a il : 
62 oxalic acid, Its component 
38 lime. parts. 


100. 
- The proportions found by Dr. Thompson* are very near 
these. | 
~ Oxalate of lime is almost wholly insoluble in an excess of No superoxe- 
its acid; whence we may infer, that there is no superoxalate /4te of lime. 
of lime. 
The following experiment seems to prove, that the oxalate 
of lime, as analysed by me, may be considered as very 
nearly free from water, without being liable to any great 
errour. 
“Ina glass retort’ I distilled some crystals of very pure Oxalic acid 
oxalic acid. All the phenomena already desctibed by *“>limed. 
Bergmanf presented themselves. The crystals liquefied; 
and some oxalic acid was carried over into’the receiver by 
the water of crystallization ; but the matter in the retort 
soon' became solid. A small quantity of oxicarburetted 
hidrogen gas was then evolved ; and abundance of white 
‘vapours arose, tolerably dense, and veryacrid, At the same 
# 62°5 acid, 57°5 base. 
+ Opuscula, ‘ 
vi | time 


Oxalate of 
lime com. 
pounded of 
this. 


Tes insoiubility 
examined, 


Quantity of 
yeal acid in 
crystals of 

oxalic acid. 
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time the top of the retort became lined with fine acicular 
crystals of oxalic acid. 

fn this state the acid is very light, very white, and a little 
attractive of the moisture of the atmosphere. If put into 
water, it becomes pasty before it dissolves. 

From my experiments it appears, that this sublimed acid 


_isas dry as that which exists in the oxalate of lime. I 


weighed 3°42 gram., dissolved them in water, neutralized 
them with ammonia, precipitated with muriate of lime, and 
carefully washed the precipitate. To collect and weigh it, 
1 threw it on a filter, which was placed on another filter of 
the same weight. I then dried them gently, till I could 
easily separate the precipitate, which I afterward exposed 
to the heat of a water bath. It weighed 5°374 gr.: but the 
weight of the inner filter exceeded that of the outer by 
0086 of a gr.; fo that | had 5°46 gr. of oxalate of lime, 
which, according to the analysis 1 have given above, con- 
tained 3°385 gr. of acid, being nearly equal to the quantity 
of sublimed acid I employed*. 

A second experiment confirmed these results. 

Before I undertook the subsequent experiments, I satis- 
fied myself, that the oxalate of lime was sufficiently inso- 
luble, to indicate with precision the quantity of acid con- 
tained in a compound. 5 gr. [77 grs] of lime-water neutra- 
lized by muriatic acid were diluted with 400 gr. of distilled” 
water; and in. one twentieth of this oxalate of ammonia 
produced a precipitate, that could be perceived without 
hesitation. This was more than sufficient for analyses of 
such a nature. 

But the least excess of acid dissolves a large quantity of 
this salt; hence I have always taken care to employ it with 
neutral compounds. : 


Crystallized oxalid acid. 


To repeat the experiments of Dr. Thomson, crystallized’ 
oxalic acid always appeared to me more commodious than a 
solution of this acid: and in order to ascertain the quantity 
of real acid contained in what I was to employ, I neutralized 


- According to the proportions assigned by Dr, Thompson, it con- 
tained 3°412, which comes very near indeed to the quantity used. C. 


1 
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10 gr. with ammonia, and precipitated by muriate of lime. 
Thus I obtained 11°73 gr. of oxalate of lime; so that the 
acid analysed contained 
72:7 of real acid, 
27°3 water. 


100. 
As this was to be employed in all my experiments, in 
order to have it in a uniform state it was powdered, and kept 
ina well stopped phial. 


Oxalate of potash. 


This salt is so soluble in water, that it is very difficult to Oxalate of 
crystallize it. potash. 

10 gr. were urged in the fire in a crucible, and 6 gr. of Decomposed 
fused carbonate of potash, insoluble in alcohol, were ob- Nee 
tained. Now I have observed, that all the carbonates pos- 
sessing these two properties are uniform in their proportions*: 
and I have settled the proportion of potash to carbonic acid 
in this salt to be as 100 to 42°42: the subcarbonate result- 
ing from this experiment therefore contaimed 4°212 gr. of 
potash. 

10 gr. of the same oxalate, precipitated by muriate of ee muriate of 
lime, yielded 6-543 of oxalate of lime. mee 

The elements of the salt I analysed, therefore, were 


42°12 potash, _Its component 
40°57 oxalic acid, parts, 

17°31 water. 

100. 


In another experiment, 10 gr. of the oxalic acid, analysed Another 
experiment. 
above, were accurately neutralized with caustic potash; the 
oxalate was evaporated to dryness, and exposed to a strong 
heat in a platina crucible; and 10°96 gr. of fused subcarbo- 
gate of potash were the result. 
‘Taking a mean between these two results, I fix the pro- 
portions of dry oxalate of potash at 


50°68 potash, Proportions 
49°32 oxalic acid. of the dry 

: ‘< exalate. 
100. 


® Ann, de Chim. vel, LXXI, p. 50. 
Hence 
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Superoxalate 
of potash, or 
salt of sorrel. 


Its compo- 
ment paris. 


Method of 
obtaining 
gquadroxalate 
of potash. 


Its component 


parts. 
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Hence it follows, that 100 of potash combine with nee 3 
‘of oxalic acid. 


bo 


Superoralate of py 


This salt I obtained from a solution of the neutral salt, to 
which I had added an excess of acid. This superoxalate is 


known in the shops by the name of salt of sorrel. It is less _ 


soluble than the neutral oxalate. t 

10 gr. urged in the fire yielded 4:91 of fused carbonate 
of potash=<3'46 of potash. 

10 gr. of the same salt, neutralized by ammonia, and 
precipitated by muriate of lime, yielded 10°6 of oxalate of 
lime==6°58 of oxalic acid. 

This gives for the composition of superoxalate of potash | 


65°8 oxalic acid, 
34°2 potash. 


100. 
Consequently 100 of potash combined with 192°4 of oxa- 
lic acid. 
Dr. Wollaston’s quadro~alate of potash. 
This may be obtained in several ways; either by adding 
acid to the superoxalate; or by causing the muriatic, sul- 


‘phuric, or nitric acid to act on the superoxalate ; or by boil- 


ing crystals of oxalic acid in a solution of muriate of potash. 


‘What determines the separation of the quadroxalate is its 


being less soluble than either of the two compounds just 
examined. 

After having purified the salt, obtained by one of these 
means, by a second crystallization, I dried it on a water- 
bath, and subjected it to the same analysis. 

10 gr. urged in the fire yielded 2°7 of subcarbonate of 
potash=1'895 of potash. 

10 gr., brought to the neutral state by ammonia, and pre- 
cipitated by muriate of lime, yielded ue "62 gr. ‘of oxalate of 
lime=7°205 gr. of oxalic acid. 

100 gr. of quadroxalate of potash, therefore, are composed 
‘of 18°95 of potash, 

72°05 of oxalic acid, 
9 of water, - 


etme eee 


100. | Hence 


COMBINATIONS OF OXALIC ACID. 25 


Hence it follows, that 100 parts of potash are combined 
with 381 of oxalic acid in this salt. And from the preceding 
analyses, compared with this, that 100 parts of potash are 
combined with hain 
97°6 of acid, in the neutral oxalate, Proportions of 
192 in the superoxalate, and ede tate 
381. ——— in the quadroxalate. . ; 
These quantities are to each other nearly in the ratio of 
the numbers 1, 2, 4. 
For the knowledge of this curious fact we are indebted to 
Dr. Wollaston*. I have repeated his experiments, and 
confirmed their results. ie 
I endeavoured by other means, to combine potash with a Potash will not 
larger quantity of acid, but found I could not. Having eva- nt 
porated a solution of quadroxalate, of potash, to which I had 
added a very large quantity of oxalicaeid, the first crystal- 
lization separated the quadroxalate; and I could obtain 
nothing. afterward but crystals of oxalic acid free from 


potasht. 


Oxalate of soda. 
This is very sparingly soluble in water; in which respect Oxalate of 
it differs much from the oxalate of potash, which on the +s 
contrary dissolves very easily in this fluid. 

10 er. ef crystallized oxalic acid were dissolved in water, 
and neutralized by soda, The oxalate was evaporated to 
dryness, and heated strongly in a platina crucible. The 
result was 8'1 gr. of subearbonate, containing 5°004 of soda. ' 
Hence 100 parts of oxalate ef soda consist of 


/ 
58°92 oxalic acid, Its component 
41:08 soda. ore 

100. 


_ And 100 of soda combine with 143°5 of oxalic acid, 

* Bibliothéque Britanniquee [Philos Trans. for 1807, p. 95: or 
Journal, vel. XX1, p..164 ] 

oer When { began my experiments, I had procured some salt of sorrel Salt of serrei 
from a.very respectable drugg'st ; and 1 attempted to combine it with a sometimes a 
larger quantity of acid by the ‘ierhede indicated by Dr. Wollaston, but quadroxalate. 
without success. Hence ! was about to conclude, that the quadroxalate 
@id not exist ;. when-J discovered, that thesalt on which I was operating 
was,a rea) quadroxalate, This proves, that the salt of sorrel of the shops is 
pamennes. a quadroxalate, and consequently combined with tao muchacid. 

Superoxalate 
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Superoxalate of soda. 


Superoxalate ‘The superoxalate of soda is less soluble than the neutral 
of soda. oxalate. It may be obtained by direct combination of the 
oxalic acid with soda, or by the action of oxalic acid en mu- 
riate of soda. 
10 gr. of this salt, urged in the fire, yielded 4:09 gr. of 
subcarbonate of soda = 2°557 gr. of soda. 
10 gr. of the same salt, precipitated by muriate of lime, 
yielded 11°741 of oxalate of lime = 7:28 gr. of oxalic acid. 
The proportions of this salt therefore are 


¥ts component 25°57 soda, 
parts, 72°80 oxalic acid, 
1°63 water. 


100. 


And 100 parts of soda are combined in it with 284°7 of 
acid. 
fts acid double Jt appears by the proportions I have given, that in ‘ae 
hay the ox- cid oxalate of soda the base is combined’ with twice as 
: much acid as in the neutral oxalate, analogous to what occurs 
with potash. In confirmation of this, I urged in the fire 10 
gr. of superoxalate of soda; and the alkali, resulting from 
its decomposition, was sufficient exactly to neutralize 10 gr. 
of the same superoxalate. 
No quadroxa- tried in several ways to combine soda with a larger 
4g quantity of acid, but I could not succeed ; so that I believe 
no quadroxalate of soda exists, 


Oxalate of ammonia. 


Oxalateofam- Mr. Berthollet has ascertained by very accurate experi- 
monia. ments, that a solution of ammonia of the specific gravity of 
69656 contains 8°761 of real ammonia in 100, . Adopting 
this datum, the most convenient method of determining the 
proportions of the compound of ammonia with oxalic acid 
appeared to me to be, te find the quantity of this ammonia 
necessary to neutralize a given weight of oxalic acids 
5 gr, of crystallized oxalic acid required for their neu- 


tralization 9°5 of ammonia of the spec. grav. abovemention- 
ed, 
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ed, or 0°83 of real ammonia. We have therefore for the 
proportions of dry oxalate of ammonia 


27°66 ammonia, ' Its component 
62°34 oxalic acid*. parts. 


é 
Consequently 100 of ammonia combine with 261°4 oxalic 
acid. 

[ascertained the quantity of water contained in crystal- Water in the 
lized oxalate of ammonia by precipitating it with muriate of “! 
lime, and found it was 13 in 100. 

I likewise employed neutralization by ammonia to find 
the excess of acid in the superoxalates: and I found the re- 
sults analogous to those } have already given. 

Thus, after having found by calcination, that 10 gr. of 
superoxalate of potash contained 3°46 of potash; I found, 
that it required 1254 of real ammonia, to bring them to the 
neutral state. The quantity of acid of the superoxalate of 
potash therefore is 3°32 gr. neutralized by the potash in it, 
added to 3°28 neutralized by the ammonia. This result, 

éxtremely near what I have given, proves, that the excess of 
acid of the superoxalate is equal to that which is neutralized: 
by the potash in the salt. 5 


Superoxalate of ammonia. 


The superoxalate of ammonia too is less soluble than the Superoxalate 

neutral oxalate. r of ammonia. 
10 gr. of this salt yielded 11°84 of oxalate of lime = 

7°34 of oxalic acid ; a quantity capable of neutralizing 2°81 

of ammonia. If then the alkali in the superoxalate of am- 

‘monia were combined with twice as much acid as in the neu- 

tral oxalate, the quantity of ammonia, necessary to bring 

the salt in question to the neutral state, must be 1°4.. Now 

] found it by experiment to be 1°35. 


* T have given the figures here as they stand in the originals but, as 
there was evidently some mistake, the amount being only 90, | endea- 
voured to find where the errour lay. From what follows, combined with 
the proportion of real acid before assigned to the crystallized acid by the 
author, it appears, that the 5 in the beginning of the paragraph should 
have been a 8; and the proportions, 27-66 ammonia to 72°34 oxalic 
acid; or 100’ammonia te261'5S acid. C. ‘ 

We 
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We may therefore consider this position as true; and ia 
this case the superoxalate of ammonia would be composed 


of 
Its component 73°4 oxalic acid, 
PA bins 14 ammonia, ih et, 
12°6 water, 
100. ; 


Whence it follows, that 100 of ammonia are combined 
with 523 of oxalic acid in this salt. 

J could never succeed in the attempt to form quadrox- 
alate of ammonia. 


Oxalate of strontian. 


Oxalate of This sait is nearly insoluble in water. 
Strontian, 10 gr. of crystallized oxalic acid were dissolved in water, 
and neutralized by strontian. The oxalate of strontian, be- 
ing evaporated to dryness, and exposed toa strong heat in a 
platina crucible, left 11-9 gr. of carbonate of strontian* ; 
which, having been decomposed by nitric acid, yielded 8°687 
of strontian. 
From this analysis we have for the composition of oxalate 
of strontian 


Its component 45°54 oxalic acid, 
patie 54°46 strontian, 


% 


100. 


Whence it follows, that 100 of strontian unite with 83°6¢ 


of acid. ‘ 
Py Thomson ~ Dr. Thomson has certainly been dedeiued in his caleula= 


ecceived in his tion respecting the oxalate of strontian. It would follow, 
proportions, 


greater capacily for saturation than strontian, which is cone 


* Asl have been under the necessity of repeating this experiment 


Component : : 

catiet car- Several times, I took great care to ascertain the proportions of carbenate 
bonate of of strontian, The mean of all my experiments gave 

strontiaa, 


Strontian eeecceeersees 73°6 
. Carbonic acid ........ 26°4 


100, io; 
tradictory 


indeed, from the numbers he gives, that barytes has. a 
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tradictory to all the analyses of salts with base of stiontian 
and barytes hitherto known. 

On the other hand, after having ascertained, by an experi- ‘Supposed he | 

ment similar to that I have just mentioned, the proportions cont 
of oxalate of strontian, he repeated it a second time by first strontian : 
neutralizing a given weight of oxalic acid with ammonia, 
and afterward precipitating by muriate of strontian: but in 
this way he found, that the strontian combined with twice as 
‘much acid as he found at first; whence he inferred, that the 
salt obtained in this process was a superoxalate of strontian, 
in which the strontian was combined with twice as much acid 
as in the neutral oxalate, 

The little solubility of the oxalate of strontian ease but this does 
misled Dr. Thomson: but it seems to me demonstrated, "™ ithe 
that, in precipitating neutral muriate of strontian by the 
neutral oxalate of ammonia, a salt with excess of acid can- » 
not be formed, for the residuum remains neutral. In the 
next place, I donot think, that an acid oxalate of strontian 
exists; for I have not been able to form it, in employing the 
same means as for the other oxalates; and, besides, the neu~ 
tral oxalate of strontian is very little soluble in an excess of 
itsacid. Lastly, since the proportions he gives for the neu- 
tral oxalate are not accurate, his simple ratio between the 
neutral and acid oxalate is done away. 


Oxalate of barytes. 


This salt is more soluble i in water than oxakate of stron- Oxalate of ba- 
tian. ale 
10 gr. of the same crystallized oxalic iii were neutral- 
ized by barytes. The oxalate, urged in the fire, yielded 
15°3 gr. of carbonate of barytes; which, when decomposed 
by sulphuric acid, left 11°934 gr. of barytes*. 


* T have found by my experiments, that carbonate of barytes is com- 
posed of 


Batytes c.eacsescees 0B Component 

CASI isis, seeks a oeihe (a 22 parts of care 
eat bonate of ba- 
160, ry tes. 


These are the same proportions, as Klaproth assigns it, 
From 
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From this analysis the elements of oxalate of barytes 
must be 
Tes'boRpae” 62°17 barytes, 
nent parts. 37°83: oxalic acid. 


100. 


Whence it follows, that 100 of barytes combine with 
60°84 of oxalic acid. 


Superoxalate of barytes. 


Superoxalate = When crystals of oxalic acid are boiled in asolttion of 
wer + muriate of barytes, and the liquor is afterward allowed to 
cool, crystals are deposited, which are superoxalate of ba- 
rytes. The formation of this salt was first noticed by 


Darracq*. 
Becomposable This combination has so little stability, that boiling the 


by water. salt in water is sufficient, to deprive it of all its excess of 
acid. 

To analyse it, 1 urged in the fire 10 gr. ; and dua found; 
that they contained 4°504 of barytes. 

I also boiled 10 gr. of the same salt in distilled water, 
which dissolved out all its [excess of] acid: and,.1-102 of 
real ammonia were necessary, to neutralize the liquid. The 
acid contained in this salt therefore was 


Ite component 2°74 saturated by the barytes in the salt, 
ore 2°80 saturated by ammonia, 


ED 


5°50 
Superoxalate of barytes, therefore, is composed of 


55 oxalic acid 
45 barytes. 


SS 


100. 
And 100 of barytes combine with 123 of oxalic acid. 


Twiceasmuch Thus we see too, that barytes is combined with twice as 


per ht much acid in the superoxalate, as in the neutral oxalate. 


* Ann. de Chim. vol. XL, p. 69. 


+ Thomson’s System of Chemistry. vol, 1¥. 
Oxalate 
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Oxalate of magnesia. 


This salt is completely similar to oxalate of lime in many Oxalate of 
respects. 1 analysed it in the same manner, because the lin ii in 
little solubility of magnesia did not admit of neutralizing a 
given weight of the acid by this alkali. 
10 gr. of this salt, dried on a water-bath till its weight was 
no longer diminished by the heat, were exposed to a 
strong heat ina platina crucible, and yielded 2°86 gr. of 
magnesia, containing 0°125 of a gr. of carbonic acid. 
We have therefore for the proportions of oxalate of 
-magnesia 
27°35 magnesia, Its component 
72°65 oxalic acid. spp 


100. 


This gives 265°6 of oxalic acid to 100 of magnesia. 

The oxalate of magnesia is extremely little soluble in Sulphate 
water, and in an excess of its acid. Yet, when a solution of of magnesia 
sulphate of maguesia is mixed with one of oxalate of ammo- opel aa 
nia, no precipitate is produced. Dr. Thomson, in relating cipitated by 

a " ice oxalate of am- — 
this fact, seems to oppose it to the principle, that the sepa- jonia, but 
ration of salts is determined by the force ef cohesion: but I slowly 
have observed, that letting the mixture stand some time is een 
sufficient, to precipitate the oxalate of magnesia completely, 
without our being capable of redissolvine it. 

Such are the proportions that result from my analyses of Comparison of’ 

the oxalates. Some of them differ from those, which Dr, the tesults. 
- Thomson has given*; so that it was not till I had repeated 
them with ali the care, of which 1 wascapable, that I placed 
' confidence in my results. What appears to me to confirm 
them is, that they agree much better with the capacities of 
the aikalis for saturating acids already admitted. | 

For the sake of a more ready comparison, I shall here 
give a tabular view of my analyses and those of Dr. 
Thomson ; aud I shall add, in the iast column, the propor- 


* I believe, the principal difference between Dr. Thomson's analyses Dr, Thomson 
and mine arose from that gentleman, certainly avery expert chemist, used too smal! 
having operated with too small quantities. quantities, 

5 . tions 
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sults. 
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and for the 
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COMBINATIONS OF OXALIG ACID. 


tions calculated from the capacity of the alkalis for muriatic’ 


acid*, supposing, that those of oxalate of os are accurate. 


% 


.Base clowns 


B iy 
ase obtained | Buse obtained ted fori thre 


Names of the.neutral Acid.| in my expe-, {in ike, ieocac 


salts. ere ( up doh’: Capacity for 
' Rigcet . saturation. 

Oxalate of lime | 100 61°2 60 61.2 
——_—- of potash! 100} 102-7 122°86 | 103°8 

-ofsoda |100}' > 69°7 | B7Ti4 | 689 
———- of amm. | 100 |. 88°2 34°12 } 

-- of stron.| 100 19°5. ., 151°51 W3°4. 
——-- of baryt.} 100] 1643 142°86 164-3 

- of magn.| 100 37°6 85°71 2 


All the oxalates have not the property of combining with 
an excess of acid, as my experiments show. It is the force of 
cohesion of the acid, combined with that of the alkali, 
which determines the existence of the superoxalates. 

In fact, the great number. of insoluble salts, which the 
oxalic acid forms with the bases, tends to prove,. that this 
acid possesses great force of cohesion. To, this quality. is 


owing its property of forming with the soluble alkalis. salts 


with excess of acid less soluble than the neutral salts *. 
Accordingly the soluble oxalates alone can take up an 


excess of acid. It is true the oxalate of barytes, which is but, 


sparingly soluble, is capable of forming a superoxalate; but 
the excess of acid is sce feebly retained in this compound, 
that the action of water is sufficient to separate it. 


We may farther consider it as a natural, consequence of 
what I have just observed, that potash, which forms, the 


most soluble superoxalate, is capable of forming a qua+ 
droxalate, while on the contrary the little solubility of the, 
superoxalates of soda and ammonia, added to the great 


* J have taken the properttons of the muriates ascertained by Mr, 
Rose, whose aceuracy is well known. LIomit however the muriate of 
ammonia, because he analysed the salt obtained by sublimation, in 
which state it contains a slight excess of acid, and, no doub! a little 
water. 

+ The agreement between the proportions in this column and those 
deduced fram my: experiments is so striking, that 1] feel it necessary 10 
declare, that my experiments were finished before the peiclasiony were 


Made, 


$ Statique chimique, tom, I, p, 351. , 
? capacity 
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capacity for saturation of these bases, prevents them from 
forming quadroxalates, 

The yore i tng that may oe drawn from the observa- 
tions J have here submitted to the judgment of the class, 
are: 

ist, That the soluble oxalates alone are capable of taking General con- 
up an excess of acid, and forming salts less soluble than the Epasions. 
neutral salts : 

2d, That the property of forming superoxalates, Degeuds 
on the force of cohesion of the acid, combined with that of 
the alkali*. 

3d, That potash is the only alkali capable of forming a 
quadroxalate. 

4th, That, in all the superoxalates, the alkali is con~ 
stantly combined with twice as much acid as in the corre- 
sponding neutral oxalate. 


Wir. 


Observations on Acetate of Alumine: by Mr. Gay- : 
: ys tr , = 


I Long ago remarked, that, when a solution of acetate of Heat precipi- 
alumine is heated, it soon grows turbid, and lets fall a large Stes Scetate a 
_ quantity of alumine. In this there is nothing strange, and which 4 

it is easily explained : but, if the acetate be allowed to cool, oie ia 
we shall see the precipitate gradually dissolve, and the GE 
liquid resume its transparency. If the saline solution be 

heated a second time, it will become turbid anew, and again 

transparent on cooling. I have repeated these operations 

twenty times vile and the results have been con- 

stantly the same. 

Acetate of alumine made with cold satavated solutions of Fxperiments 
alum and acetate of lead, and consequently but little con- to show this. 
‘centrated, became turbid at 50* cent, [12° F ahr.]. It. 

_® By force of cohesion I mean the tendency to form inseluble com- 
pounds, 

+ Ann. de Chix, 6 ; vol, LXXIV, p. 198. 
Vou. XXXL—Jan. 1812. D being 
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being then filtered, and exposed to a, somewhat higher 
temperature, a precipitate was formed again. On cooling 
it did not resume its transparency immediately below. the 
point at which it lost it; it was only at a much.lower 


temperature, that the alumine was wholly dissolved... This — 


is owing to the coherence the earth has acquired ; and it is 
observable, that, the longer the heat has been continued, 
or the higher it has been raised, the more difficultly the 
alumine redissolves. 

Another acetate of aluinine, much more cotbeiltetted 
than the preceding, aud which was very acid, because a con~ 
siderable sediment had formed in it, became tikewise turbid 
by heat, but a little slower; and this equally resumed its 
trabspafency ou cooling. 

To determine the quantity of alumine precipitated from 
the acetate by heat, and which varies according to the 
temperature, I took two equal portions of acetate of 
alumine obtained by the mixture of two solutions of alum 
and acetate of lead made without heat. One of these 
portions was heated to ebullition, aud immediately. filtered : 
the other was precipitated by ammonia. Both precipitates 
having been washed and dried, the weight of the first 
was found equal to nearly half of the second. 

These observations may be of great importance to calico- 
printers ; for, to obtain eager highly coucentrated, 
they employ hot solutions of alum and acetate of lead. 


the mixture be filtered immediately, there will be a _consi- 
derable loss. To avoid this, it should Ue suffered to cool 
completely, before it is filtered, or decanted off; and 
frequently stirred, that the alumiae may redissolve. . With- 
out these precautions ‘the acetate of alumine would be very 


acid; and this no doubt is the regson, why it is usual to 
add chalk to it. It is easy however, to prevent the decom- 


pesition, of the acetate uf alumine by heat. The addition 


_ of alum, which," as is well known, has the | property of dis- 


solving alumine, will for this reason prevent the acetate 
from bdcbuing turbid: A great excess of acid would an- 

swer the same purpose as alum. eA 
From the preceding observations too we ay easily con~ 
ceive 
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ceive the reasons of the copious precipitation, that some- 
times takes place in solution of acetate of alumine. The 
precipitate retains son:e acid as well as that obtained by 
the heat of ebullition; for water dissolves a part of it, and 
sulphuric acid expels acetic acid from it: however, it may 
be completely removed by repeated washings with hot 
water. 

The precipitation of alumine by heat, and its solution at The przcipita- 
a lower temperature, are facts interesting to the general ie Saikita: 
theory of chemistry, and have very few achlapond to tilization of the 
them. If this precipitation were owing to the volatiliza- we 
tion of acetic acid, the alumine could not redissolve by 
cooling: besides, we observe the same phenomena with a 
very acid acetate, and also in vessels hermetically closed. 
Since then it is not owing to the volatilization of the acid, Attempts to 
it is clear, that it must be occasioned by the heat ; count forit. 
which, separating the particles of alumine and acid to a 
greater distance, carries them beyond the sphere of their 
action on each other, and occasions their separation; but, 
if the heat be diminished, these same particles enter again 
within their sphere of activity, and combine. This decom- 
position appears to me analogous to that of a neutral solution Supposed anae 
of carbonate of potash, or of soda, by heat; with this differ- pearl 
ence only, that the carbonic acid, being separated from of the neutral 
its base, immediately flies off on account of its elasticity, elie 
and its little solubility in water; while the acetic acid re- , 

mains still in presence of the alumine, because it is not 

volatilized by the temperature that occasions its se-- 

paration. © 

It appears to me also, that this decomposition has con- and the coagu- 

siderable analogy with the coagulation of albumen hy heat : tg 
for, according to the explanation, which Mr. Thenard has 

given of this pherioinenea, it is owing to the tendency 

water has to evaporate. Thus it heen in hike manner, 

that the particles of water and albumen are carried by the 

heat out of their sphere of activity, and separate. No doubt 
they, would combine again on cooling, in the same manner 

as the elements of the acetate of alumine; but water is too 

feeble a solvent, and the coherence the albumen has ac- 

quired too great, for the solution to take place. 


D2 . Vill. 
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Wind] Max. | Min. | Med. |Max.| Min.[ Med. |Evap.| Rain 


———- 


11th Mo. it 
41°] 46° —T} 


Nov. 7|N El} 29°58] 29°43} 29°505} 52 
81S | 29°65} 29°35] 29°500} 52 | 42 |.47°0 | *06) 


29°67 | 29°34} 29°505} 54 
| 29°34 29:22} 29:280] 55 
29°91} 29°22| 29°565} 52 


29°60} 29°50}. 29°550] 54° 


47. | 50°5 —_ 
39 |. 47:0 | *104.° 
36 | 440 | — 
33 | 46°0 1°18 


13], W596:78 4-299 | 20°F tO) 524 7SS Pao Se NS tee 
4141S Wh). 29°65 | 29°57.| 29°610]) 55 | 40°) 4775 | °12 


15} W. | 29°57 | 29°49} 29°530} 48 | 36 | 42°0 il 
16|N W] 29°66 } 29°49} 29°575], 50 |. 41. | 45°53. | = 
i 17|S W] 30:17] 29°66 | 29:965| 49 | 44] 46°35 | — 
18] N -}. 30°25] 30°17 | 30:210) 50 | 45 9 47°35 Jo — 
19} N’ } 30°39} 30°25 | 30-320] 53 | 31 | 42°0 12 
90IN WI 30°39} 30°S2430°355| 48 | 28° 1 38°0 | — 
2115 -WI 30°32) 30:25} 30°285} 46 | 29 | 37:5 | 06 
22) E. }. 30:22} 30:18 |30°200} 45.) 25:4-35'0 Jo 
23\N WI 30°24] 30°22] 30°230] 47-1 28 | 37°75 | °06 
24S WH 30°35} 30°24|30°295| 46 | 335 | 39-5 | — 
25|N W| 30°36} 30°35 | 30°355} 50 | 38 | 44°0. | *05 
26| W. | 30°41} 30°35 |30°S80!"47 | 41 7 44-0 | — 
27\S Wl 30°40] 30°35] 30:375| 44 | 40 | 42:0 | 706 


30°35 | 30°27 | 30°310) 48 


29'S W | 30°27 | $0°25|30°260) 47 | 42.) 44°5 - 
3018: Wi 30°25} 30°10} 30°175) 50 | 41 [| 45°5 08 


12th Mo, 


Dre, HS Wh 3010] 29:50! 29-800] 52°] 48 | 50°0 | “13 
QIN WI. 29°86 } 29°501 29°68) 52] 34 | 43°5 (hs) 

31S Wi 29:86} 29°42 b29°590| 50 | 40 | 45°0. | 13 

41 W. | 29°45} 29°21] 29°330} 46} 31,1 38:5.) —- 

5 N | 29°96] 20:74120'850) 32°] 22 | 27-0 | — 


| 
|S" Wi) 29°74} 29°56 | 29°60} 50 
| oe | Sora 29°21 | 29°898 55 | 22 1 42°95 {1°49 [1°41 


N.B. The'observations in-each line of the Table apply to a period of twenty- 
four hours, beginning at g A.M. on the day indicated in the first Column, | A dash- 
‘aenotes, that the result is included in the next following observation, 

NOTES. 
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NOTES. 


Eleventh Month.. 7A calm pleasant day. 8. Cloudy, drizzling. 9. Wind, a.m. 
N. W.: adripping mist : then clear and calm: cirrostratus, eveuing : rain before nine 
the next morning. 10.-Nimbi at sunset, with red haze on a brilliant twilight. 11. 
At sunset the clouds ccloured in the E.: a nimbus in the W.: windy night: 13. A 
clear sunset beneath dense clouds. ‘14. Windy, S. W.a.m. 15, Clear, windy: nimbi 
at sunset to'S. 18 Dripping mist. }9. Fair: cumuli p.m. which evaporating at 
sunset, a beautiful red twilight ensued, wath cirrostratus, 20, a.m. Hoar frost and 
ice, the first this season: clear day, with cirrus clouds: at sunset, the purplish haze 
of the dew was conspicuous, and the twilight of a rich crimson, with converging 
darker streaks upon it, probably the shadows.of prominent objectson thecarth. 21. 
Hoar frost: a stratus in the evening. 22, Cloudy through the day'in the superior 
atmosphere: twilight milky and luminous, with a blush of red. 23. Much rime on 
the grass, &c.: the sun emerged suddenly from the surfate of a dense frozen mist, cirri 
stretching from E. to W., cirrostrati and cumult beneath: the eyening quite overcast. 
24. Various modifications of cloud ending in curulosiratus, 25. Morning twilight red, 
26. Calm: lightly clouded. 27. Overcast: afew dropsp.m. 99. At sunset, a stra- 
tus, with a veil of superior clouds on the western sky richly coloured, the reflection 
from which gave considerable colour to the stratus itself: wind above, N. W. 30. 
Cloudy. The weather has been calm since the 15th inst. 

Twelfth Month 1. This morning the wind rose, bringing much cloud, with a few 
drops of rain: the night was stormy, and the evaporation was increased near sixfold : 
hence the formation of so great a mass of cloud, the superior atmosphere not being 
in a state to take up the water. 2. Rain commenced svon a!ter eight a. m.; about 
this time too the thermometer, which had been rising, began to fall; the barometei, 
which had been descending, to rise; and the wind, which had been S. W., to go to the 
N. 3. Wind, a. m. fresh at S. W.: the sky overcast, chiefly with cirrostratus: stormy 
night: a shower about one a. m., after which the wind abated. 4.Clear, windy, a. m_: 
various cluuds p.m. 5. Snow early this morning: wind N.: evening twilight orange 
coloured, but with faiater horizontal streaks of cloud above it, which were also dis- 
cernible at the ensuing sunrise, with cirrostratus beneath : windy. 


Za 
RESULTS. 


. » Barometer: highest observation 30°41 inches; lowest 29°91 inches; 
Mean of the period 29°898 inches. 
Thermometer: highest observation 55°; lowest 22°; 
Mean of the period -42°95°. 
Evaporation 1:49 inches. Rain on the surface of the Earth, 1°41 inches: at 43 feet 
oe \ elevation 0°97 inches. 
Wind chiefly S.W. and N.W. The fore part of the period wet, the middle fair and 


tending to frost, the couclusion windy and, changeable. There has been a strong 
tendency to the red refraction during twilight. 


L. HOWARD. 
Praistow, Twelfih Mo. 9, 1811. 


“om 
' 


re 


38 


Fossil orga- 
nized remains 
important to 


geology. 


Compared 
with living 
deimngse 


STRATA IN THE NEIGHBOURHOOD OF LONDON. 


IX. 
Chservations on some of the Strata in the Neighbourhood of 
London, and on the Fossil Remains contained in them: by 


JAMES PARKINSON, Esq., Member of the Geological 
Society®. 


' 


Tae study of fossil organized remains has hitherto been 


directed too exclusively to the consideration of the speci- 
mens themselves ; and hence has been considered rather as 
an appendix to botany and zoology, than as (whatit really 1s) 
a very important branch of geological 1 inquiry. 

From a comparison of fossil remains with those living or 
extant beings, to which they bear the closest analogy, great 


_ resemblances and striking differences are at the same time 


perceivable. In some instances the generi¢ characters ma- 
terially differ, but in most they very closely correspond ; 
while the specific characters are very rarely found to agree, 
except when the fossil appears to have existed at, compara- 
tively, a late period. Of man, who constitutes a genus by 


himself, not.a single decided remain has been ey" in a 


Chemical ana- 
ivsis accounts 
for their 
preservation, 


Their study 
should be con- 
nected with 
that of the 
strata. 


fossil state. 

Chemical analysis has been called in to the aid of the natu- 
ralist, in order to account for the perfect state of preservae 
tion observable.in remains organized with the most exquisite 
delicacy, and whici there is every reason for supposing to 
have been readily decomposable in their recent state. From 
this investigation we learn the manner, in which these me- 
morials of the old world, so interesting and so frail, have 
been preserved. Some have been impregnated with calca- 
reous matter, others with siliceous, and others with iron or: 
copper pyrites. 

But these facts, however important and interesting, can- 
not, when considered by themselves, add much to our 


knowledge respecting the formation and structure of the 


Farth, To derive any information of consequence from 
them, on these subjects, it is necessary, that their exami- 


* Trans, of the Geological Society, vol. I, p. 524, 


nation 
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nation should be connected with that of the several strata, 

in which they are found*,  ~ , 

Already bave these examinations, thus carried on, taught General facts. 

‘usethe following highly instructive facts. That exactly 
similar fossils are found in distant parts of the same stratiim, 
‘notionly where it traverses this island, but where it appears 
again on the opposite coast: that, in strata of considerable 
comparative depth, fossils are found, which are not disco- 
vered in any of the superincumbent beds: that some fossils, 
which abound in the lower, are found in: diminishing num hers 
‘through several of the superincumbent, and are entirely 
wanting 1 the uppermost strata : thst some fossils, occur- 
ring in considerable numbers in, one stratum, become very 
-yare in the adjacent portion of ‘the next superincumbent 
stratum, and afterward are lost: that fossils of one particu- 
- Tar genus, which exist abundantly i in the lower strata, and 
“oceur in several of the superincumbeut ones, are not found 
in the three highest strata; while one species of that genus, 
but which has not been found in a fossil state, exists in our 
_ present seas: and lastly, that most of the Teinains, which 
are abundant in the superior strata, are not at all found in 
> the lower. These general facts lead us to hope, ‘that 


* This mode of conducting our inquiries was long since recommended 
by Mr. W. Smith, who first noticed, that certain fossils are peculiar to 
_and are only found lodged in particular strata 3 and who fitst ascertained 
the constancy in ¢he order of superposition, and the continuity of the strata 
of this isiand. It will appear from the following quotation, that these 
observations have lately also occurred to Messrs. Cuvier and Brongniart, 
while examining intv the nature of the strata of the neighbourhood of 
Paris, ‘* Ceite.constamce dans Vordre de superposition des couches les 
_** plus minccs, et sur une étendue de 12 myriamétres au moins, esr, 
“ selon nous, un des faits les plus remarquables que nous ayons constatés 
_ “ dans la suite de nes recherches. If doit en résulter pour les arts et 
_“ pour la géologie des conséquences d’autant plus intéressantes, qu’elles 
*¢ sont plus stres. 
_* Le moyen que nous avons employé pour reconnoitre au milieu dun 
nite 8 grand nombre de lits calcaires, un lit deja observé dans un canton 
_  trés-éloigne, est pris de la nature des fossiles renfermés dans chaque 
_ “ couche, ces fossiles sont toujours généralement les mémes dans les 
* couches correspondantes, et présentent des differences d’espéces assez 
* notables d’un systéme des couches a un autre systéme. C’est un signe 
** de reconnoissance qui jusqu’a présent ne nous a pas trompés.” An- 
Nales du Muséurh histoire naturelle, tome XI, p, 307. 
sal 7 geology 
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eeology may derive considerable assistance, from an exami- 
nation of fossils, made in connexion with that of the strata 
to which they belong. 

The following is an attémpt to investigate on this plan 
some of the upper strata in the vicivity of the metropolis 
with their contained fossils ; and, although by no means 
complete, it will, it is hoped, induce others, who possess. su- 
perior abilities and opportunities, not only to reexamine 
more correctly these strata, but to extend their pescanebes:te to 
the subjacent strata. 

The whole of this tsland displays evident marks,.of, its 


been consider stratification having, since its completion, suffered consider- 


ably disturbed 


~ 


but least near 


the metro polis; 


Real alluvial ¢ 


fossils ree 


»able disturbance, from some prodigious and mysterious 
power. By this power all the known strata, to the greatest 
depths that have been explored, have been. more or less 
broken aud displaced; and in some parts have been so lifted, 
that some of the lowest of these have been raised to the sur- 
face; while portions of others, to a very considerable depth 
and extent, have been entirely carried away*, From these 
circumstances great difficulties and confusion frequently 
arise in examining the superior strata: the counties however 
immediately surrounding the metropolis, as well as that on 
which it stands, having suffered least disturbance, are those 
in which an investigation of these strata may be carried on 
with the smallest chance of mistake.’ 

Real alluvial fossils, washed: out of lifted or original sus 


seen near Lon- perior strata by strong currents, and which in: bri parts 


don, 


ts beds of 
scarid and gra- 
vel not allu- 
vial. 


are very abundant, are rarely seen in the counties adjacent 
to the metropolis. This remark is rendered necessary, since 
those widely extended beds of sand and gravel, with sandy 
clay, sometimes intermixed and sometimes luterposed, and 
which have been generally hitherto considered as alluvial 
beds, are here assumed to be the last or newest strata of 
this island, slowly deposited by a preexistent ocean; with 


* See several essays on this subject in the Philosophical Magazine, by 
Mr. Farey, and the Report on Derbyshire, vol I, p. 105. 


Also’a Letter on the alterations, which have taken place in the Struc- 
ture of rocks, on the surface of the basaltic country in the counties of 
Derry and Antrim, by William Richardsos, D-D. Phil. Trans, 1803; of 
Journal, vol, X XU, P 161, 245. 


the 
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the strata, therefore, of this formation, these remarks com- 
_mence., i 


Beds of Sand and Gravel. 


The sands of thie formation vary in colour from white, Bods of cand 
which is most rare, thraugh different shades of yellow up to and gravel. 
orange-red: the colour proceeding partly from a ferrugin- 
ous stain on the suface of the particles of sand, and. ale 
from the intermixture of yellow oxide of iron. Particles of 
those sands, which are disposed in distinct seams or beds, 
when examined by the microscope, are found to be transpa- 
rent, most of them angular, but some a little rounded, with 
ali their surfaces smooth, having no appearance of fracture, 
and resembling, iu every respect, a uniform erystalline de- 
position. Those sands on the contrary, which, blended with 
broken and onbroken pebbles, form gravel, appear, when 
thus examined, to be mostly opaque, to be variously colour- 
ed, and to be marked with conchoidal depressions and emi- 
nences, the result of fracture. 

The pebbles of this formation appear to be of four kinds, Pebbles of she 
Ist. Various picces of jasper, gritstone, white semitrans- Lyin 

parent quartz, and other rocks. These have acquired, in 
_ general, smooth Surfaces and roundish firms, evidently from 
attrition, and exhibit no traces of organization, except when, Its organic ree 
_ as is very rarely the case, the substance of the pebble is jas- ieee ae 
perised wood. The white quartz pebbles, like quartz crys- 

tals, ow being ruhbed together, emit a strong white lambent 
light, with a red tiery Gicak ou the line of fan and an 
odour which much resembles that of the electric aura. 

ad. Oval, or roundish, and rather flat siliceous pebbles, 94 kina. 
generally surrounded by a crust or coat differing in colour 
and degree of transparency from the interval substance, 
which also varies in different specimens; in these respects, as 
_ well as in the disposition of the parts of which the substance 
_is composed, ‘In some this is spotted, or clouded, in very 
“beautiful forms; in others it is marked | DY concentric striae, 

_as if the result of the successive application of distinct lami- 

na: the prevailing colours in most of these pebbies being 

different shades of yellow. In several the traces of marine Marine re-__ 
remains are obsers ‘able: these are, in some, the casts of 2" soi 


: sever, 
anomie, 
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anomie, and the impressions of the spines and plates of 
echini; and in others, which generally possess a degree of 
The pebbles transparency, the rematos’ of alcyonia. The impressions, 
i ae though frequently on the surface of the pebble, seldom, if 
‘°° ever, appear to be in the least rubbed down; thus seeming 
te prove decidedly, that these pebbles have not been round- 
ed by rolling; but that they owe their figures to the cireum- _ 
stances under which they were originally formed: it is ap- | 
prehended, therefore, that these pebbles have each been 
produced by a distinct chemical formation, which, it may 
be safely concluded from the remains of marine animals so 
frequently found in them, took place at the bottom of the 
sea, while these animals were yet living. ; 


Pebbles of si The formation of these fossils at the bottom of a former 
milar charace Aah : oe : : y 

fers found tov Phe? ee Aig on the identical spots, in which they are 
gether. now frequently’ found, is more plainly evinced by pebbles 


agreeing iv some peculiar characters bemg found together in 
particular spots. ‘Thus those in the county of Essex, ten miles 
northward of London, contain a much greater proportion of 
argil and iron, than those met with in many other places ; 
hence their colours are darker, and the delineations, which 
their sectious display, are very strong and decided, some- 
times closely agreemeg with those seen in the Egyptian 
pebble*. Passing on into Hertfordshire, pebbles of a very 
different character are found; their crust is nearly black, | 
and their section displays delicate tints of blue, red, and 
yellow, disposed on a dead-white ‘ground in very beautiful | 
forms. Inanother part of the same county, occurs the peb- 
ble of the pudding-stone. which. also presents peculiar 
eharacters of colour, &c. 


Sakind 3d. Large tuberous, or rather ramose, irregularly formed 
isons flints, somewhat resembling in figure the flints which are 
emt 150 3 m - : rey i 

ma chalk. found in chalk, materially differing however from them, 


not only in the colour of ‘their external coat, which is of 
various shapes of brown; but also in that of their sub- 


_# The gravel pebbles of Epping Forest are of this description; and 
on most of the grounds Icading down from the forest to the hamlet of | 
Sewardstone, and to the town of Waltham, white, opaque, and partly 

; decomposed pebbles are frequently seen, in which the argil.and iron 
have been removed, and the silex only has remained. 
stance, 
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‘stance, which is seldom black, but exhibits shades of 

yellow or brown, in which red likewise is sometimes per- 

xeptible. The traces of organic structure, particularly of Organic traces 
the aleyonium, occasionally seen in these stones, determine" them. 
them also to have been formed at the bottom of the sea. 

4th. Pebbles, owing their form to an’ investment and 4thkind. Ma- 
impregnation with die: of various marine animals of up- a 

‘koown genera, but bearing a close affinity to the aleyonia, or invested 

These stones display, in general, not only the external form, with silea, 
‘but the internal structure also of these animals. The con- 

gregation of many pebbles of this genus, and indeed of the 

‘same species, in particular tracts, warrauts the couclusion, 

‘that these animal substances were thus changed, while in- while at the 
habiting the bottom of a former ocean, which now forms neg ane 
the stratum, the contents of which are here sketched. Peb- 

bles of this description are most frequently found in the 

gravel pits of Hackney, Islington, &c. 

Among the traces of organization discoverable in this Casts of 
‘stratum ate casts of echini, which are frequently found echini, 

‘among the gravel, and which have generally been supposed not washed 
‘to have been washed out of the chalk. But these casts © % %* 
“have their origin plainly stampedon them. Theirsubstance 
‘is covered with iron; they are almost always of a rude 
and distorted form ;;and I apprehend, that they are never 

‘found with any part of the crust of the animal. converted 
into spar adherent to them, as is commonly the case with 
the casts of echini found in chalk. 

A sufficient proof, that these several strata of gravel, Fo<si1 shells 
‘sand, &c. have been deposited by a former ocean, is to be accompanying 
found ina circumstance, which does not appear to have arose Satay 

been hitherto sufficiently adverted to. This circumstance 
is the existence of fossil shells belonging to, and accompa- 
nying, the superior part of these strata in particular spots: 
“their absence in other parts being, perhaps, attributable to 
“the removal’ of the upper beds. 
These fossil shells are still found disposed over a very disposed over 
considerable extent. Their nearest situation to the metro- ply 
; polis i is at Walton Nase, a point of land about sixteen miles ch Walton 
S.E. of Colchester. Here a cliff rises more than fifty feet N° 
aboye high water mark and the adjacent marshes. It is 


formed 
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end through 
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formed of about two feet of vegetable mould, twenty or 


thirty feet of shells, nixed with sand aud gravel, and, from 


ten to fifteen feet of blue clay.. The bed of shells, is here 
exposed for about three hundred paces im length, and about 
a hundred feet in breadth. . 

Immediately beyond the Nase the shore at ah iron 
and forms a kiud of estuary, terminated towards the east by 
the projecting cliff of Harwich, which is capped in, a. simi- 
lar manner with beds of these shells. The height of this 
cliff is from forty to fifty feet, about twenty-two feet of the 
lower part of which is the upper part of the blue clay stra- 
tum; ‘above which”, as Mr. Dale observes, ‘§ to within 
*< two feet of the surface, are divers strata of sand. and 
oe gravel mixed with fragments. of shells, and small peb- 
*s bles; and it isin some of the last mentioned strata, that 
«« the fossil shells are imbedded. These fossils lie promis- 
** cuously together, bivalve and turbinate, neither do the 
<< strata in which they lie observe any order, being some- 
“< times higher and sometimes lower in the cliff; with strata 
“< of sand, gravel, and fragments of shells between. Nor 
«do the setts always lie separate or distinct in the strata, 


“« but are sometimes found in lumps or masses, something 


‘© friable, cemented together with sand and fragments, ofa 
* ferruginous or rusty colour, of which all these strata. are*, ss 

The coast of Essex is here separated from that of. Suffolk 
by the river Stour, by which the continuity of this stratum S 
is necessarily interrupted. It however occurs again on the 
opposite side of the river, and through Suffolk and great 
part of Norfolk the same bed of shells is found on digging; 


_thus appearing to extend over a tract of at least ‘el miles 


in length. 

Wiese shells are in general found in the same confused 
mixture, as is described by Mr. Dale; but they are also 
sometimes so disposed, that patches of particular genera 
and species appear to be occupying the very spots.where 
they had lived. This seems particularly the case with the 
small pectens, the mactre, and the left-turned whelk. 


* Appendix by Samuel Dale to the History and AT of Har- 
wich and Dovercourt by Silas Taylor, 1732. 


ro. 


’ 
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Fyom the excellent’ state of preservation, in which many In excellent 
ofthese shells have been found; it has been thought, that Prserration. 
they could hardly ‘be regarded as fossil. Many acknow- 
ledged fossil shells however have undergone much less 
clays than those of this stratum ; the stein coloured 
markings are entirely discharged, and the external surfaces 
are deeply penetrated with a strong ferraginous stain ; the 
inner surfaces also are considerably changed, their resplen- 
dence being superseded, to a considerable depth, by a dead 
whiteness, | ies consequence of the patina of this 
part of the shell. ‘ 

» Like the fossils of most other strata this assum thet of taPaipl gy 
shells manifests a peculiar distinctive character. A few cally stspa 
shells only, which may be placed among those which are Poin 
supposed to be lost, or among those which are the inhabi- sea. 
tauts of distant seas, are Here discoverable; the greater 
number appearing not to differ specifically, as far as their 
altered state will allow of determining, from the recent, 
shells of the neighbouring sea. 

Among those, of which no recent analogue is known, A shell resem- 
appears to be the terebratula, figured in Dale’s s History and | Signo SeReRR 
Antiquities of Harwich, &c. tab. XI, fig. 9, p. 294, and 
described, Phil. Trans. No. 291, p. 1578. Mr. Dale de- i 
seribes this shell as Concha longa fossilis fasctata, and re- 
marks, that he has not observed “ either in Aldrovandas, 

“© Rondeletius, Belonius, Gesner, Johnson, Lister, or * . 
“-Bonanus, any shell, that resembles this our fossil, unless asi 
“ it is one of those figured by Lachmund, p. 43, No. 6 
“and 7, the inward part resembling our fossil.” The 
shells figured ,by Lachmund are ntidouBeeelty terebratule, 
but they manifest no ip har agreement with this 
fossil.» 

© "Phis «shell appears to be figured by Lister, Histor. 
Conchyl, tab. 211, fig. 45, and is assumed by Gmelin, as 
anomia spondylodes. The other shells, fig. 46, of the same 
plate, referred to by Gmelin as anomia psittacea, appear to 
be mutilated specimens of the same shell. This opinion is 
corroborated, by the tint given by the accurate artists to the 
whole of the shells contained in this plate agreeing, with 
the dark colour of the Essex fossil; and by the circum- 
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stance of their being generally found in the mutilated state, 
in which they are here figured by Lister. Besides, neither 
of Lister’s specimens at all agrees with the pellucid, shell, 
with a triangular foramen, of anomia psittacea ; but'they all 
agree with the oval antiquated shell, with an obtuse canalis 
culated beak, of anoméia spondylodes. 

In consequence of this agreement, it seems proper to con 
sider this fossil shell as Hacates the species anomia spondy~ 
lodes. But asthe channelled beak is not natural to it, but. 
is the consequence of injury ; and as this part, 1a its natural 
state, is pierced with a large round foramen, a correspon- 
dent change should be made in the description, and it may 
be placed under the more appropriate genus of terebratula, 
as terebratula spondylodes, with an oval antiquated shell, 
the beak pierced by a large round foramen. 

This shell is, 19 general, about an inch and a half long, 
thick, nearly oval, roughly striated transversely, ‘and 
has its large foramen defined by a distinct border. 
It appears to differ from every known recent or fossil 
terebratula. ; 


Another of the probably lost shells of this stratum: is vite 


- fossil oyster, figured Organic Remains, &e., vol. IIL, pls 


XIV, fig. 9; ata which is there conjectured to be the same 
oyster, as that etna is described by Lamarck as ostrea. 

deformis. waprite 
The volute, Organic Remains, vol. III, pl. y, fig. 13, is 
another shell belonging to this stratum, of which it is be+ 
lieved that no recent analogue has been’ yet found. This 
ovate and rather fusiform shell appears to haye been 
smooth; and at its full size about fonr inches in length > 
the columelia has four folds,and the shell is formed by about , 
six spiral turns, the last of which makes two thirds of the 
shell, dilating at about its centre, and contracting nearly 
equally upwards and downwards. The specimens yet seen 
give no opportunity of judging of the lip, or of bhe termina- 
tion of the spire. 
The Essex reversed tohelk, as it bas been viii murer 
contrarius Linn. Hist. Conch. of Lister, tab, G50, fig 44, 
b, e, which is here very abundant, does not appear’ to be 
known jn any other stratum of the island: . The fossil shell, 
with 
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with the whirls in the ordinary direction, is sometimes found 
in this stratum*. 

It has been said, that the recent analogues of both poe 
shells are found in the adjoining sea, A recent shell is in- 
deed found, which yery nearly agrees with the ordinarily 
turned shell in its general characters: but there appears no 

authority for supposing, that the analogue of the left- 
turned variety has been discovered there. 

. Among those recent shells, the resemblance of hich to ws 
the fossil ones of this stratum is such as appears to render a be compared 
comparison by an experienced conchologist necessary, may With recent 
be enumerated ; ) “i 

. Patella ungarica, patella Fs patella sinensis, 
(ealyptrea,, Lam.) patella fissura, (emarginulu, Lam.) 
one or two species of patel/e, with a perforation in the apex, 

(fissurella, Lam.) nerita glaucina, nerita canrena, (natica, 

Lam.) turbo terebra, (turritelia, Lam.) murex corneus, 

murex erinaceus, strombus pes pelicant, eyprea pediculus, 

with no sulcus along the back, pfolas créspatus, in frag- 

ments, solen.ensis, and solen siliqua, in fragments, cardium 
edule, cardium aculeatum ? bearing the size and form of this 

shell,. but having from thirty-four to thirty-six ribs, with no 

depressed line down. their middle, nor vestiges of spines ; 

mactra solida, venus exoleta, venus scotica? venericardia 

senilis, Lam., arca glycemeris, arca nucleus. 

. Beside these remains of marine animals, the fossil-hollow Other magine 
tubercles, having lost the spines, of the thornback are here beogs 
found ; also fragments of the fossil palate, (scopula littoralis 

_of hwydd).and fossil remains of sponge and alcyonia, par- 
ticularly a very fair specimen of the reticulated alcy ain: 

Org. Rem., vol. II, pl. UX, fig. 9. 

. In this bed,,among the gravel and the shells, are fre- Peculiar frag- 
quently found fragments of fussil bone, which possess some ™€"ts of fossst 
striking peculiarities. They are seldom more than half an oa 
inchin thickness, two inches in width, and twelve in length ; 
always having this flat form, and generally marked raiah 
~small dents or depressions. . Their colour, which is brown, 
ete is efroneously stated,’ Organic Remains, vol. iit, p. 66, that 

‘this Shell has not been yet mentioned, asi found in this sttatum 3 ‘since 

‘itis so particularised is Dale. 


i ie 


‘ 


., light 
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light er dark, and sometimes inclining to agreenish.tint, is - 
evidently derived from an impregnation with irom. >From: 
this impregnation: they have also received a great increase 
of weivht and solidity; from having been rolled they: have 
acquired a considerable polish; and on being struck by any 
hard body they give.a.shrill moging sound. These frag-) 
ments, washed out of the stratum-in which they had been. 
imbedded, are found onthe beach at,Waltoa, bat occur in- 
much greater quantity at Har rade Hays in siccaies, og Gah anmetaias 
Partofiatooth Of the flat rounded pteces described above, no conjecture 
ofa maa- can be formed as to the particular bone, ‘or particular ani-. 
meth. Sande ies : eae 
mal, to which they belonged. But within these few years« 
an Essex gentleman found, on the beach at Harwich, a 
tooth, which was supposed to have belonged. to: the mam-, 
moth, This fossil was kindly obtained at my request, for the’ 
purpose of being exhibited to the members of the Geological: 
Society, by my late friend Dr. Menish ; and certainly it- 
appeared to be part of a tooth of that animal. It had been 
broken and rounded by rolling, but. its characters were still’ 
capable of being ascertained. . It possessed, in’ the softer. 
parts, the colour and appearance of the Essex mineralised™ 
bones so distinctly, as to leave not a doubt of its having, 
been imbedded in this stratum ; while in the enamel it ma-), 
nifested decided characters of the tooth of pabnennaae 
the mammoth, or mastodon.of Cuviers 6. ny ee 
Extent of this ‘The actual limit of this stratum has, not lath slecatsmnsths, 
an iy, it bd however known, to extend through Essex, Middlesex, 
part of Kent, and Surry, and through Hertfordshire, . . 
Buckinghamshire, and indeed much . farther, both, to the 
northward and westward. Ia, many parts its continuity has; — 
been interrupted, apparently by partial abruptions: of it, 
tovether even with a portion of thestratum on which itirests. , 
The shells of this. stratum have hitherto been diladhsvoa 
only in the parts already noticed... yn) “eipadlattin 
Blue clay stratum. | pw ey Jiechi 
Blue clay -Fhis, the next nalenne bed, is. formed of a Cenmmiicioase: 
stratum. clay exceeding two hundred feet, in thickness. Its,colour | 
- fora few feet in the upper partis a yellowish “brown, ‘but 
a i i the whole of its remaining renin is ofa dark bluisti: 
s tay, 
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gtay, verging on black. It is not only characterised by. 

these circumstances, but by the numerous septaria, which 

are dispersed through it, and by the peculiar fossils, which 

it contains. 

. The difference of colour observed between its superior and Cause of the 
inferior part, and which has generally been supposed to be “ifference in 


es : ? ! : . “its colour, 
owing to a difference in the degree of oxidation of the iron 


present in it, appears to be the result of a difference in the 


quantity of it, occasioned by the washing away of this metal 
in’the upper part by the water which percolates through it, 
and which runs off laterally by the numerous drains made 
near the surface. The dark red colour of tiles made from the 
blue clay, the reddish-yellow colour of the place bricks made 
of the yellowish-brown clay, and the bright yellow hue of 


- the washed maims, those bricks which are formed of the yel- 


low clay which has been exposed to repeated washings, are 
thus accounted for.. 
The septaria lie horizontally, and are disposed at unequal Septaria. 
distances from each other in seemingly regular layers ; and, 
as has been just observed of the stratum itself, they become 


ofa paler colour, and it may be added suffer decomposition, 
when placed so high in the stratum, as to be exposed to the 
action of percolating water. They frequently include por- 


tions of wood pierced by the teredines, nautili, and other Their septa 
shells; and it is a fact, that may be worthy of being attended frequently in- 
to, while inquiring into their formation, that the. septa of Hell 
calcareous spar frequently intersect the substances enclosed ei in 
in the septaria. 

_ This stratum is to be found not only whérever the pre- lw this 
whine deposition extends, but in other parts also, where that stratum. 
has been removed. ‘The cliffs of this clay, at Shepey,ex- 
tend about six miles in length; the more elevated parts, 
which are about ninety feet 'i in height, being about four 
miles in length, and declining gradually as toy terminate 
towards the east and west, 

The fossils of this stratum have been already carefully Its fossils, in 


particularised. A catalogue of those found at Shepey was Shepey, 


added by Mr. Jacobs to his Plante Favershamienses: and an 
account of several of the fossil fruits found at Shepey was 
peelitned by Dr. Parsons in the-fiftieth volume of the Phi- 

Vou, XXX1.—Jan. 1812. E losophical 
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losophi¢al Transactions. The fossils of Hampshire have 
been scientifically described by Dr. Solander, in the Fossilia 
Hantonensia of Mr. Brander, where the fossils —e 


are very exactly figured. 


“Tt was not Mppabed even after the publication: of dilése 
accounts, that the fossils of Shepey and those of Hampshire 
were of the same stratum. Amoug the Hampshire fossils no 


 Inention is made of crabs, ‘lobsters, tortoises, nautili, or of the 


The stratum in * 


both places 
ilentical. 


Farther proof 
of it at Highs 
gate, 


heads or bodies of fishes so abundant at Shepey; while the 
murer pyrus, murex longavus, strorithus amplus, &e., ‘of the 
Hampshire chff had never, perhaps, been a among 
the Shepey fossits. 
The identity of the stratum at Shepey and in iiledwid 
has, within a few years, beew decided by digging into. this 
same stratum at Kew, where several of the fossils, which had 
hitherto been supposed peculiar to Shepey, were» found: in 
the same pit with those which had been considered as pecu- 
liar to Hatapshire. hated rds 
Tn the present year, on enttmg thvowatd a mound of this 
sibs which forms Highgate Hill, this identity” has been 
still farther'manifested by the discovery of yreat numbers: af 
those fossils mingled together, which had been generally dis- 


tinguished into Hampshire and Shepey fossils; as crabs, 


nautili, &c., like those of Shepey, together with several 


~ shells, which had been generally regarded us peculiar’ to. 


Hampshire, and ih particular that uncommon alated shell, 


“strombus amplus, Solander. (rostellarea — a 


Gertain orga- 
nic remains © 
peculiar to 
particular de- 
positions, 


aes ) ' 

tie examining this stratum, the curious fact, that certain 
organic remains are peculiar to particular depositions, is first 
observed, Very few indeed of the fossil shells of the gravel 
strata are to be found in the bed of blue‘clay. In the gravel 
strata, by far the greater number of the shells bear a close 
agreement with those, which now exist in not very distant seas; 
but in this clay stratum, ‘ very few of the shells are known 
** to be natives of our own, or indeed any of the ‘European 
** shores; buat the far greater part of them; upon a compa- 
“ rigon with. the recent, are pore) = to us*.” 


' * Fessilia Hantoniensia, ren cy ania 


: ‘ - But 


4 
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‘Bot although this elay stratum contains fossils of a much Pils stratum, 
oitihden date than those of the gravel stratum, it possesses Mi nero 
other marks,’ which agree with its position in showing, that nce yet mo- 
it is of comparatively modern formation. It includes none . . 

. 5 d o remains of 
. of the remains of any of the lost fossils, such as the cornw joe gossite in 
ainmonis, encrinites, &c. Mr. Jacobs indeed speaks of one it. 
imperfect specimen: of belemnites aud of astroite having been 
found, bnt-et the same time as being very uncommon ; Mr. ‘ 
Brander however ‘does not appear.to have met with any of 
. these older fossils; nor have any of them been discovered either 
at Kewor at Highgate. Hence it seems reasonable to con- 
clude, that the single imperfect belemnite and the few as- 
‘troite were not inhabitants of the sea at. the period when 
this stratum was deposited, but were washed out of some, of 
the more ancient strata, and lodged by accident io the bed 
where they were found*. 

The quantity of fruit or ligneous.seed vessels and berries, 700 specimens 
which has been found in this stratum at Shepey, is prodi- of seed veraels. 
gious, Mr. Francis Crow, of Feversham, bas procured from 

this fertile spot a very-large collection; and, by carefully . 
. comparing each individual specimen by their internal as well 
as their external appearance, he has been enabled to select 
»seven hundred specimens, tone of which are duplicates, 
and very few. agree with any known. seed vessels. . These 
vegetable remains have also.been found on the opposite Es- 
sex shore, but in very small numbers, They have also been 
met, with in that part of the stratum, which bas been exa- 
mined at Kew. At Highgate and at Shepey a resinous Peculiar resins 
matter, highly inflammable, ef a darkish Srown colour, and 0% He” 
yielding, on friction, a peculiar odour, has also been found. 
This substance has. been conjectured, to exist in an un< 
altered state; and this indeed seems to be the fact from its 
dian fracture: but it must be observed, on the other 


* It appears to be necessary to guard against two sources of errour, Two sources ef 
while appropriating fossils to their respective strata: one is the circum- 4". 
stanée here alluded to, where the fossils of a preexistent stratum have 
~ been washed out by the waters while depositing a more recent stratum : 
the other is where, at the line of junction of two strata, the animals of 
the one are found within the borders of the other stratum; a circum- 

_ stance by no means difficult to be conceived or explained. 
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“hand, that pieces of it occur, which are pape eye by iron 


pyrites. 

This stratum is also rendered ceneaiiund ane by 
its surface appearing to have been the residence of land ani- 
mals, not a single vestige of which seems to have been found 
in any of the numerous subjacent. strata of, the British 
series. Mr. Jacobs relates, that the remains of an elephant 
were found at Shepey. The remains of the elephant, stag, 
and hippopotamus have also been dug up at Kew. At 
Walton, in Essex, not only the remains of the elephant, 
stag, and hippopotamus have been discovered, but also 
remains of the rhznoceros, and of the Jrish fossil elk.’ Org. 
Rem., vol. iii, p. 366. 

It has been generally supposed, that these remains were 
contained within the stratum of blue clay ; but the circum- 
stances, under which they are found, seem rather to war- 
rant the conclusion, that they were deposited on the surface 
of those low spots, where abruptions of the superior part of 
this stratum had taken place. Thus the remains of the ele- 
phant mentioned by Mr. Jacobs were not in the eliff, but in 
a low situation at a distance from it; so also the remains of 
land animals in Essex occur a little below the surface, in a 
line with the marshes, which are a very few feet above high 
water mark. By a communication of the late Mr. William 
Trimmer, of Kew, it appeared, that he found, under the 
sandy gravel, a bed of earth, highly calcareous, from one 
foot to nine feet in thickness ; beneath this a bed of gravel a 
few feet thick, contaiuing water ; and then the niain stratum 
of blue clay. At ‘the hottom of the sandy gravel, he ob- 
served, that the bones of the hippopotamus, deer, and elephant 
were met with ; but not in those parts of the field, to which 
the calcareous bed did not extend. Here also a considera- 
ble number of smalt and apparently frésh-water shells, and, 


Lat the bottom, snail-shells were found. Does it not seem, 
Formation and that the first appearance, or creation, of land-ani mals was an 


destrucvion of 
theseaninais. 


the dry land of this stratum; and that they were. over- 
whelmed 3 in these spots, by. that sea, which deposited the 
present superincumbent strata of gravel ? 


(To be concluded in our next) 
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Various Observations peeneb rine the Art of Glassmaking, 
. with a View to explain some Phenomena, that occur in the 
Fabrication of Gluss, and point out the Application of 
these to the obtaining of new Products: by Mr. Gu XTON- 
‘Morveav*. ° / 


Lue art of glassmaking, though one of the most ancient, Art of glass« 
since there are Seen that attest its having been prac- making empI- 
tised by the Phenicians, was long, like most of the usefu! et 

arts, nothing more than a tradition of those processes, which 

had most Wuiforialy succeeded. Now, however, we feel the but ought not 
necessity of combining with it those principles, the applica- t° comuaue so. 
tion of which has SCC ety unfolded the essential cireum- 

stances of the processes, increased and improved their pro- 

ducts, and may yet afford new views either of economy or 

perfection, 

‘Such was the object Mr. Loysel proposed to himself in writers on it, 
1791, in the Essay presented by him to the Academy of Sci- 
ences ; which, under that modest title, left far behind it the 
works of Néry, Merret, Kunckel, Haudiquert, Blancourt, 

vi others, who had written on the subject. é 

Still more recently the labours of Mr. d’Artiguest have D’Artigues. 
given us hopes of a treatise, that would embrace the whole 
of this art, and place it on a footing with the present state of 
our knowledge. | . 

The two papers, that Mr. a’ Artigues has already commu- Facts noticed 
nicated to the class, have called my attention to some facts, by the author, 
that I had noted down; and which appear to me sufficiently 
connected’ with the most important phenomena in the pro- 
cesses of this art, not to be consigned to oblivion.» Of these 
be shall proceed to give a succinct account, with such reflec- 


tions as may tend to elucidate their theory. ‘ 

“The chief subjects of these observations will be: v 
i er ‘The separation of glass of different densities by eliqua- Classification 
‘thon: 7 of these, 


* Ann. de Chim. vol. LXXIIl, p. 113. Read to the Institute, the 
29th of Jan,and 5th of Feb. 1810, 


“See Journal, vol. X, p. Pp. 58, 89. 
2. The 


Fixperiments 
of Buffon. 


Glans sepa- 


raied into two 
small strata as 


if by eliqua- 
ion. 
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2.. Tae resylts of the annealing of large masses im cruci- 


ble-moulde ; 
- 3..The colouring of Lid red by copper, and j in “cements : 
. Thealteration glass undergoes by long-continued heat: 
. This alteration by the fire of our furnaces compared 
oa that of volcanoes: 
6, Lastiy, what constitutes the real difference between 


transparent and devitrified glass. : 


Oss. I. Separation of g glass of different densities by eliquation. , 
Io 1776 1 accompanied Mr, de Buffon to the plate glass 


‘manufactory then existing at Rouelle, near Langres, under 
the direction of Mr, Allut, who wrote the article glacerie in'® 


the Encyclopédie, His object was to make some experiments 
on the fabrication of a mass of flint-glass, for constructing 
the fentille a échelons described in the first volume of his 
Supplements. 1 shall not speak of the various processes 
tried, and the difficulties that obliged him to give up the 
hope of obtaining oue single piece of sufficient thickness ; 
but confine myself to the very extraordinary result of one 
trial | witnessed, and which [ conceive may be compared to 
what metallurgists term eliqguation. 

A mass of flint-glass*, 37 mil. [1°46 inches] thick, had 
just been run out on the copper table. A portion of this 
glass, about three or four fingers thick, was left in the eru- 
cible; and it was supposed, that, by charging i it afresh with 


-the common composition, the glass be he would be so 


much whe finer, beeause it would approach nearer in qua- 
lity to flint-glass.. The refined glass having been ladled into 
the eistern, and run on the table to the thickness of three 
lines, was placed m the annealing furnace. When it was 


taken out, jts quality was examived; and, to our great 


surprise, ou cuttmwg it. there appeared, instead of a single 
glass, two very distinct strata, the line of separation “of 


" which was plainly marked, and extended throughout the 


mass; the lower stratum occupying about one third of the 


* The composition wag 32 parts powdered Madagascar crystal, 
32 minium, 16 soda, and } nitre. Elém, de Chim. de Dijon, vel, I, 
Pp: 179. : 

thickness, 


x 
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thickness. I brought away a piece of it, which I showed. at 
the public lectures of the Academy of Dijon, in the col 
lection belonging to-which it was deposited. 

It. was sei cly well known, that glass, in the composition The lead ren- 
of which a large proportion of oxide of lead is employed, ee et al 
does not easily afford a homogeneous mass, because the form. 
denser parts are not retained by an affinity capable of pro-. 
ducing an equilibrium; and hence. the difficulty of ob- 
taining flint-glass free from streaks, But such a speedy 
and complete precipitation i3 a solitary instance, arising 
frém a combination of circumstances, pach we can scarcely 
hope to reproduce, 

From what has been said, we can scarcely doubt, that the Its streaks a 
streaks, from which glass abounding in oxide of lead is ee, 
seldom free, arise from a commencement of eliquation. eS elias 
The horizontal position of these streaks proves it ; for they 
are not distinctly perceptible, except the light comes to the 
eye in a direction parallel to the zones of unequal density. 
L have a piece of flint-glass, manufactured also “under my 
own eye, which is. three cent. (1°18 in.] thick, which any 
ene, not’ apprised of the contrary, would suppose to be 
perfectly good, because the division is softened down. 


Oxs. Il. Trials of a crucible-mould for ee large 
masses of glass. 


In the various experiments made at the plate-glass manu- ‘Stone mould 
factory at Rouelle for the same purpose, a hard calcareous ibe tin 
stone, cut in the shape of a circular crucible, was at first glase. 


employed. 1t was supposed, that, when it had been con- 
oer into lime by a graduated fire,without having its shape 

ered, it would eid the refined glass; so that, bounding 
the bottom accurately, the glass would be annealed by 
cooling slowly in it, as in an annealing furnace, The result Effects. 
was a mass full of large blebs throughout its cian 
and on its surface. 

- With the same view trial was made of a crucible-mould Pottery 
made of the best potter’s clay, and baked as hard as pos- mould. 
sible. The glass was perfectly refined in this, and retained Hebe: 
its homogeneousness in annealing; but the mass, 7 cent. 

[2° 75 
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[2°75 in.] thick, aud 120 [47° in.] in diameter, was divided 
by cracks from the centre to the circumference; because the 
adhesion of the glass to the sides of the crucible had pres. 
vented it from contracting its dimensions, the clay, so 


: “highly baked, not being susceptible of an equal diminution 


of bulk in cooling. I preserve a piece of this, cut in the _ 
form of a serre-papier, the transparency of which in 80. 
Great a thickness is’ remarkable, though the composition 
was not prepared for being colourless. 


Oxs. III. Glass coloured red by copper. 


Hitherto glass has been stained red, whether for church 
windows, or for imitating gems, oply by combining in 
different proportions, according to the tint desired, oxide of 
gold by tin, oxide of manganese, and sulphuret of anti 
mony. Such arethe compositions indicated by Fontanieu; 
and in Loysel’s Essay on Glassmaking. a 
- Chouet has given a different process in his Inquiries into 
the Coinposition of Enamels, which he was so kind as. to 
communicate to me in mannscript some years ago, and: 
which -I ‘published in the Annals of Chemistry, for May,- 
1800. This process consists in fixing the colour of red 
oxide of iron, by calcining a mixture of sulphate of avon 
and sulphate of alumine: but he precisely declares, that 
we have no metallic.oxide, which gives a red directly by 
fusion +++ that'this colour must be composed of different. 
substances. «»++-and that it is desirable to multiply experi- 
ments with the new metals, which would perhaps furnish a. 
red, that is not to be produced directly or easily by any of the 
metallic substances anciently known. He speaks of the ox- 
ide of copper only in the preparation of green enamel: and 
though he sometimes obtained a tolerably fine red from it, 
particularly by mixing with it oxide of iron, he says, that’ . 
this colour is very fugacious, and frequently disappears even 
while the glass is making. We i de at 

An accident, that happened in 1783 at the plate glass 
manufactory of St. Gobin, appeared to me to ascertain the 
circumstances, in which we may hope to fix in glass’ the. 
colour of red oxide of copper; and a direct experiment,’ 

om : made 
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‘ade atthe laboratory of the Polytechnic school, tends te 

seonfirm this conjecture. 

- At is the practice in plate glass -manufactories, when the part of a ladte 
glass is refined, to ladle it out of the pot into a cistern, which entered 
is afterward taken out of the furnace, that the glass may be 

run on atable. The ladies are made of copper, with at 

iron handle, and are dipped into water, as soon as they begin 

to gethot. A workman, having neglected this precaution, 

brought out only a part of his ladle, It was supposed, that 

the melted portion would sink to the bottom of the pot, and 

be preserved there as under a vitreous Mux. Accordingly the 

casting and annealing were proceeded with as usual; but to 

the surprise of the workmen, the glass exhibited, not only 

a few'metallic grains embedded in it, but bands pretty unis 

formly coloured of a very bright red. I lay before the 

Cluss a ‘piece of this glass, polished .on one side,» 17 cent; 

{67 ia-] long, 12 cent. [4°7 in.] wide, and 7 mil. [2°75 lines] 

thick. 

There can be no doubt, that this colour was produced by Theory. 
the copper carried suddenly to that degree of oxidation, 
which gives it this property ; and fixed im this state by its 
diffusion through the vitreous mass. But can we be cer- Can we pre- 
tain of reproducing the same circumstances? and by what Bia, 
“means? ‘This I was desirous of ascertaining by experi-suie? 
ment. - 

I took some jioia dae plate glass, mixed it sill three un Experiment 
cent of copper filings, und brought the mixture to complete te Plate 
fusion. The glass was without colour, and the copper in 
metallic globules, 
iu 0) repeated the experiment with common sedhite glass end with common: 

six per cent of copper filings; and obtained a vitreous 8!**s 
mass, well fused, and of a very uniform red colour, but. so 
deep, that it appeared in the state of enamel rather than of 
glass. On the surface was observable acrust less compact, 
approaching to the nature of scoriz, of) a brown inclining to 
black. 

Mixtures of Black and copper in the state of oxide, ENED and with oxids 
in the Jowest degied’ afforded only a greenish tinge, and part of copper. 
of the copper was reduced. 

These results, while they announce the possibility of 

: producing 
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producing a red glass with copper, confirm the opinion, of 
Clouet respecting the difficulty of rendering this, colour, 
fixed in the fire. But why.did plate glass afford only re- 
duced copper, while c6mmon white glass produced a vitreous 
oxide? Itseems to me, thatit would be difficult to accou nt 
for it by supposing, that the latter contained some oxigen 
ating substance: but it offers itself naturally when we con- 


. sider, that the composition of the former, being much more 


Attempts to 
colour glass 
with moetalhe 


“@rmcnis, 


Deritrifica- 
tica of glass 


fusible; occasioned the fusion of the metal, and thus with- 
érew it from the action of the air, before the temperature 
was sufficiently high to be effectual. 

Itis unnecessary to observe, that this axplanalisins) is not 
iacensistent with the phenomenon before described ; since 
the: spoon did not pass to the state of vitreous oxide in the 
plate glass, till it had repeatedly undergone the action of 
the air and of the heat of the furnace simultaneously. 

Mr. d’ Arcet bas made several. trials for colouring glass" 
with cements impregnated with colouring metallic ‘oxides. 
He employed iren, copper, cobalt, and manganese, In 
various proportions, and in different. states. Iron left buta 
paie colour. Cobalt and manganese coloured only the ce- 
ments. In that made with copper left from the distillation 
of its acetate, the glass was completely devitrified, and. of .a 
deep green at its surface, the colour growing lighter toward 
the centre, where it had a reddish tinge. A plate of glass 
colaured by. cobalt having been placed in the common. ce- 
ment with a capsule of win glass, and exposed to a heat 
of 50° of Wedgwood; part of the capsule was found to 
be tinged blue, without having undergone fusion, the sur- 
faces being only divested of shh polish, and a little rongh- 
ened; which is readily accounted for by the known pro~ 
perty of this metallic oxide to rise in vapour at a very high 


temperature, l 
Oxs,1V. Of the altcration that. glass undergoes ty the 
action of great heat long continued. 


The interesting paper of Mr. d’ a ani on the aula : 
fication of glass® has turned men’s opinions toward the 


* An, de Chim. vol. L, p.335;: or Journal, vol. be “pp. 58, 89.” 
rea 
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real cause of this ‘phenomenon, which was too long consi- gy tong conti- 
dered as the prodict of a cementation according to Reau~ nued heat, 
mut’s process*, © Certain facts, which I noticed long-ago, | 
may furnish some particulars illustrative of the explanation 
he has given. bie 

In 1782, Mr: Cifflé, a porcelain manufacture at Lunéville, ocoieien, by 
sent me several specimens of glass of different qualities, er 
rendered opake by the long-continued action of heat, with- 
out having been surrounded by a mixture of sand and 
gypsufo i in Reaumur’s mode. The five pieces, which I lay 
before the class, made part of these specitmens, and have the 
; original labels still fastened to them. Pa OE LOE 

No. lis a piece of common window glass, 13 cent. by 10 No, 1.. 
[5 in. by 3:9+], which, by exposure to the strong heat of a ° 
porcelain furnace, withont any cement, has become abso- 
Jutely opake, and very white, without any alteration of its | 
shape; and has acquired much SM rival hardness and soli- 
dity. 

No. ‘ 2, a piece of the same windpw glass, exposed in the No. 2. 
game-furnace, and touched by the flame, has also become 
‘opake, and of a fine white in the fracture ; but the riven 
has a ‘yellowish tinge. 

No. 3 isa piece of bottle glass, kept in the fire in shies No, 3. 
coal dust, equally become opuke, of a fine'white internally, 
with a uniform yea coat of brown black over all its 
surface, 

‘No. 4 is a piece of a bottle, which has undergone itive Na. 4. 
; phat? of a porcelain furnace surrounded with powdered soot. 

‘It has acquired a coat of a deep bistre-colour, but within is 

completely devitrified, and equally white. 
‘No. 5 is the bottom of a bottle, which was exposed to the No. 5. 
_ most violent beat without being surrounded with any thing, 
and has become white and opake throughout its whole 
thickness. 

~ At the time of these experiments by Mr. Cifflé, and in- Glass devitri~ 
ikea some years before, Mr. James Keir had announced, ‘ed without 


ment b 
—_ glass might be rendered opake by rik perenne an- Mr. Keir. 


* Mem. de l’Acad. des Sciences, 1739. > 
+ It was longer when it came to my hands, but I reduced it to these 
“dimensions, in order to make experiments with some pieces of it. 


nealing, : 


\ 
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nealiog, without any cement; and that in this state it was 
- more dense, and less liable to break by a sudden transition 
from cold to hot, or the contrary. The latter property 
was confirmed by the experiments of Mr. Cifflé, so that 
he did. not hesitate to consider glass so altered as the most 
- proper substance for ges a chemistry with vessels at 
once refractory and not liable to crack. c 
The effect Mr. Keir, after having deseribed these phenomena, 
Scud ascribed it to the crystallization of the vitreous matter; an 
opinion naturally arising from the aspect of the fracture, 
which, instead of being conchoidal, as in transparent glass, 
exhibits, if not facets,, at least mENY decided pies) 


striae. 
‘Thissupported The observations of Mr. d’Artigues seen) ‘support 
By eee this explanation. Ihave myself a mass of glass, found five 


experiments 
ot Basin’ years ago at the bottom ofa crucible at the manufactory : of 


St. Gobin, which appears formed to afford a demonstration 
of it; since we can distinguish, even with the naked eye, 
prisms shooting from thedevitrified crust that constitutes its 
; surface, and which is 2 or 3 mill: [about a line] thick. > 
Rutisthisal- Isat trae however, that all these changes are solely the 
ways the cose? ofroct of a crystallization? and can we admit with Mr. 
and is there d’Artiguesy “that a precipitation takes place throughout 
precipitation? the mass, each of the component parts obeying at the same 
time the laws of attraction” ? Before I attempt to solve 
Experiments these questions, I shall add a few more facts, resulting from 
Bd experiments on this subject made by Mr. d’Arcet, and the 
consequences of which will naturally finda placein this dis- 
cussion. 

Specimen 1. Among the ten specimens from these ue tvedtitlolan which’ 
pcs Lee he put into my hands, No. 1 isa piece of bottle glass, which 
deyitrifed. was exposed for three days to a heat of 50° of Wedgwood in 
Reaumur's cement. The devitrification is complete ; inte- 
riorly it has a rosy tinge; the fracture exhibits stria, are _ 
~ ranged m stars, to. the very centre ; it’ gives no sighs of | 
electricity by friction ; ; it rather scratches rock erystal, than 
is seratched by it; corundum | leaves a mark on it scarcely 

perceptible through a lens. 
Specimen 2. No. 2, exposed to the same fire, the same time, in the 
es liea with game cement, has barely acquired an earthy crust, which i is 
out scratched 
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_ soratched by rock crystal, The interior has remained of the. 
nature of a green glass, transparent, and forming a geode A geode. 
_ by the contraction of the matter, while adhering to the 
 erust. "This glass contained oxide of lead. 
No. includes two artificial intaglios. They are made of _ es aniiinad 
- bottle glass, moulded first ina cupelling farnace on an im- toglios of 
"pression taken with tripoli, and then devitrified at a heat of Dette slass. 
6 of Wedgwood. They are not electric by friction even 
—on the polished faces, Their specific gravity is 2801. 
f Corundum scarcely leaves a visible trace on them, This 
~ hardness, which is such that it. allows them to be used as 
- dies, and the chastity with which impressions from them 
_ Tepresent antiques, have introduced the products of these 
Ki trials. among the ornamental arts; and this not only for 
agli os, but also for, cameos, the figures of which are Cameos, 
10 W. executed of a different colour from the ground, by the 
Edition of coats of glass of a, different composition, to imi- 
» tate onyxes ; devitrification being afterward employed, to 
_ give’them that hardness, which is the principal characteristic 
- of precious stones. I shall say no more of this new art, the 
' processes of which, we may easily foresee, will be improved. 
- _by that industry, which will also extend its applications. 
|. No. 4 is a piece ofa globe of the same glass, cut to be Specimen 4, 
used as a capsule, and aitatsintil devitrified in Reaumur’s ~ “PU 
- cement at 50° Wedge. The fragments with it, being from 
_ a similar capsule, show the striated fracture. pM stn 8 
* scarcely leaves a visible mark on then), and they are not 
sensibly electric by ‘friction. These fragments may be 
heated red hot in the fire, and immediately thrown into 
water, without losing any thing of their solidity. I have 
kept them in sulphuric acid in the strongest fire, and they 
he have come out without the least alteration, or loss of 
weight. / 
_ No.5 is remarkable for the didi cileds itiiesol Bide 1108 Specimen 5. 
f “has still the vitreous fracture ; is evidently translucid at the bes akg 
edges ; becomes electrical by friction ; and is seratched by merely 7 
 silex. Accordingly it differs from bottle glass only by the 
( _ appearance of a grayish white porcelain or sae wes, which it 
_ has acquired in losing its transparency. But these diffe-. 
Ss _ Tences may be accounted for by the process employed in 
5 this : 


=< 
- 
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this experiment, the object ‘of which was, ‘to learn what 
would be the result of slow refrigeration alone. © It is‘evi- 
dent, that the heat was not ide riedd to a sufficient height, 
or that it was not continued’ long enough; to mer err the 
devitrification. 

Specimens 6, No. 6, 7, and 9, are the eens of trials to devitrify pieces 

ER yd Rh of stajned glass from church-windows, coloured red by 
nnee oxide of gold, and blue by oxide of cobalt. The first. two, 

Red. in losing their transparency, have acquired a purple tinge : 

- but one of them, which had lead in its composition, had 
but little consistency, and was interiorly full of blebs, and 
as it were spongy; while in the other the devitritication had. 
pursued its usual and regular course from the two surfaecs, 
leaving jn the middle a remainder of vitreous tiatter, which 
would have disappeared on a longer continuance of the fire. 

This exhibits some signs’ of electricity by. friction’; — 
both are scratched by rock crystal. ee 

Blue. ‘The fragment stained by cobalt announced by chibi 
of its fracture, which was stiil a little vitreous, that the devi- 

- trification was not faradvanced, It had lost allits transpa- 
rency however: and its blue colour, though weakeved> in | 
the mass, was much more ‘intense at the surface. It! was 
still a weak insulator, Its hardness was ‘such, -thatcorun- 

dum scarcely made a perceptible impression ‘on it. | 5) 

Srerneti®, No. 8 is remarkable as a fresh proof, that desiubifventine 

Farther proof, always commences at the surfaces, and: proceeds:gradually 

Sate to the centre, when the heat-is continued long enoagh. 

at the surface. This piece resembles a small. geode, the ernst of which, 

completely devitrified, includes a portion of the substance 
still in the state of perfect glass. | We shall find, that these 
accidents equally oceur in the vcsoags ifications by the fire: of 
volcanoes. eaeety fit 

Specimen 10. No. J0 exhibits a result still, more interesting. Itisam . 

forks an intag. attempt to form: an intaglio, not by sderahdig’s itein the 

lio, after the state of glass, and devitrifying it afterward ;'butiby, devi- 

ii trifying it previous to its being placed on the mould, :to-re~ 

ceive the impression. The fusion has produced a .very 
‘homogeneous mass, of a dull gray colour, which exhibited, 
though imperfectly, an impression of the figurein relief on 
which it had been cast ; while its completely vitreous:frac~ 
? turé, 
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ture,and! translucency on the edges, evidently. announced. a 
return’ to the state of glass, as far as it could in the propor- 
tlongof its ‘present composition. 
- From these characters I could not avoid suspecting, that 
there must be a correspendent change in the specific 
gravity. This was fully proved on trial; for that ef the 
mass thus brought back to the vitreous state was only 2-625; 
while that of the same glass, when comp letaiy devitrified, 
was always from 2°77 to 2°801. ; 
| Mr d’Artigues has rightly observed, thas: glass, when Electricity des, 
Macpac, is not so bad:a conductor of heat.and electricity penta a ag 
as before. In fact we have seen, that several pieces of dif psuciples of 
ferent kinds of glass, when brought to this state, no longer aide 
exhibited any sign of electricity by friction. If it were pes- ment. 
able:to doubt, that this property depended more ou.the na- 
» ture of the component. parts, than on the manner of their 
arrangement, we should be obliged to return to this princi- 
ple from the result of the experiment, in which devitrified 
glass, restored to its former state by being fused again with- 
gut addition,. and, having resumed ics original density, 
fracture, and other characters (except the transparency, 
which, appeared only. on the edges), showed uo more dispo- 
r eManiisibacome electric by friction than before, “ 
| All the products of devitrification I have hitherto men- Devitcifcation 
Recs, concur in showing, that it commences constantly a tu py 
_~ the surfaces: and this is a fact of sufficient importance for surface 
us to inquire into the real cause of such accidents, as may ; 
give rise to objcctions against this principle. : 
Are there in reality instances of a devitrification effected A specimen 
interiorly ; or between two portions of unaltered glass?. A pies a : 
_ plate from the glass-house of Prémontré, given me.by, Mr. this: 
d’Arcet, appears, at first sight, to show the possibility of 
this. The part completely devitrified forms a very white 
stratom, absolutely opake, 5 or 6 mil. [2 or 2°4 lines} 
thick, between two strata, rather thicker, of green glass, | 
which have retained all their transparency, and exhibit the 
"yitreous fracture very decidedly contrasted. with the striated 
PGfaetiire of the devitrified part. 
_ But, on a careful examination of this piece, we soon per- put in fact = 
ceive, that it was not cooled at -rest ; and that a portion of Proof off 
oil the 


* 
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the glass, which was stil] fluid beneath the superficial stra- 
tum, that had become opake and.anore refractory, was car- 
ried above it by the motion of the crucible,in, taking it out of 
the furnace. A comparison of it with another plate of the 
same glass, in which we find only.the two strata in their naz 
tural erder, appears to me to leave no doubt of the truth of 


_this explanation. 
i 4 


Supposition 
that yolcanic 
differ from 
common fires, 


s 


Supposed 
proof of this 
in glass buried 
ia Java at \ 
Torre del 
Grecy, 


‘Oss. V. \Devutrification of glass by the fire of volcanoes. 


The hypothesis framed by the celebrated Dolomieu is well’ 
ksown: that the fires of volcanoes do not act like those of 
our furnaces ; that, though they produce prodigious effects, 
their activity is not great; that the fluidity they occasion is 
not that of vitrifying matter; and lastly, that even the most 
fusible substances, included in the body of rocks, might, 
have flowed in burning torrents, without a wndergene 
any perceptible alterations 

He imagined he had found’a proof of ‘this in thie state to 
Whieb pieces of glass had been reduced at the time of the 
dreadful eruption, that covered Torre del Greeo, in 1794. 
This glass, the shape of which was still distinguishable, 
had becoine of an epake white. The alteration extended’ 
sometimes throughout its whole thickness: sometimes it’ 
left glass still untouched, with its original ¢olour and 
transparency, between two opake crusts. Dolomien laid 
before the class several specimens of these’ glasses, found 
in digging on the spot. He was so good 4s to present me 


ewith a few specimens, some of which were authenticated by. 


Similar effects 
in our glass- 
houses. 


volcanic scoriz still adhering to them}: and I’promised him 
in return Several: Frag ees found in a furnace | [four a 
étendre}, Ww here, as is too frequently the case for the manu- 


~ * Journ. de Phys. vol. XXXVI, p. 198. Journ. des rn No: 
22, p. 55. t galniye iootes 


+ Mr. Breislak mentions in his Tour through Campania, ‘vol, I, p. 
280, a piece of window glass bent in different directions, the surfaces 
of which were converted into Reaumur’s porcelain, while the interior, 
retained the state and appearance of glass. Dr. Thotason, in his cata- 
logue of substances found in the lava of 1794, had already deseribed — 
fragments of glass | thus modified, to which he Me the name of itl 
stone. 


‘ 


facturer’ $ 
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facturer’s profit, | the broken glasses are saised:on.the sides, 
to remain. till the working ceases, or till their accumulation 
obliges it t to be stopped for emptying the furnace; in which 
he would find the same alterations, and the same progress 
of devitrification. | 

Dolomieu, having seen i el in my collection, with an) whith con- 
‘Pfaff, of Kiel, who was then in Paris, frankly confessed, tp OE 
that heshad nothing to object against the identity of the ef- 
fects of the glass-house : fire and the fire that had acted on the 
glasses found at Torre del Greco; and he selected a few 
specimens for his collection. 

The, fact, which authorizes _ us to compare the. elles of Experiments 
the fire of volcanoes and of our furnaces at equal intensities, 2 ga 
is, upported by experiments, communicated to me by Mr..@’Arcet, » 
a's Arcet, which are equally interesting for. their practical 
application, and the consequences deducible from them 
respecting the formation of basaltes... 

Itis well known, that basaltes fuses about 60° Wedg. :, Sir James, 

and, as si sir J ames Hall has ver t] ked, th Rigite 
he y justly remarked, the product experiments, 
te this fusion is'a glass, having all the characters and pro= 
perti | of volcanic glass*. _ I have obtained some myself, in 
pretty « considerable masses, from the basaltic prisms of the 
ct volcano of Drevin, which, after the operation, could 
pot be distinguished faom the glass produced by the fusion 
of hornblende rock, touchstone, or vitreous obsidian lava. , 

Mr. @’Arcet tried the | processes of devitrification On. vol- Devitrifcation 
canic glass itself. He subjected to it pieces of 15 or 16 Volcanic 
cub. cent, [9 or 10 cub. in.],. and of spec. grav. from 2: 775° ve? 
to 2784; ‘and observed, that they were completely devitri- 

‘in the fire of a cupelling furnace; but, if the heat were 
car ried’ to 50° Wedg. only, part, that had been before devi- 
i returned to the state of glass. 
need not remark the conformity of these results with The results 
those, which sit James Hall obtained by the slow cooling of Mee with 
basaltes, ‘which he had first converted into glass; and on ‘eb ia 
which principally. he founded his opinion, that basaltes ae 
been originally in a state hii vitreous fusion. 
# rf aa Pe yt 
m Journ. de Phys. hist, au a Pp. 317. [See Journal, 4te eds, 
‘vol. IV, pp. 8, 56.] 
Vou. e5XL—J AN. 1812. F The 


66 ART OF GLASSMAKING.° 
Artificial The volcanic elass, thus brought back to the tanh ft very” 
touchstones of compact and very fine-grained lithoid ‘lava, induced Mr. 
co d’Arcet to have some polished, to serve as touchstones ; and 
the'trials he made leave io doubt,’ that they would supply 
the place of the native stones of we sii aren which are’ 
becoming very scarce, ‘saaial a. ie Sate 


oe oe ae 
Examination of what constitutes’ the'real difference: between 
, wii es and devitrified g glass. am 
Wiil crystalli- Can the facts I have recorded be’ explained by sisi 
Phi account crystallization ? or, to express myself more clearly, can they 
! be reconciled with the knowi éffects’ of this transition of - 
substances to the regular concrete state, and with thé hypo- 
thesis ofa simultaneous precipitation of soine Of: their fixed 
elements ?~ This remains for me to ekamine, ~ °° abil 
ist objection. In the first place, we may observe, that, if thete'were a 
crystallization and precipitation at the same time, ‘the opake 
miss resulting from. these would no Jonger be crystallized 
glass, but the product of its decomposition. ib Hig, 8 gil 
dn the next place, if there were in reality a separation’ of 
some of the ingredients of the glass, they should exhibit, in 
some’ ‘parts at least, the appearance of the colours, the de- 
gree of hardness,’ and the other characters peculiar’ tothem: 
of which | we to not perceive the least indication, =~") 4" 
34 objection, ~ Lastly, on this supposition, the state of combination 
: havirig ceased, the particles abandoned should be immedi= 
ately given up to the chemical action of their solvents : ‘but 
it is certain, that nothing i is taken up from devitrified glass 
even by the most potent acids,‘ assisted by a boilin “heat. 
Tt must be acknowledged therefore, that their union still 
subsits ; and even that it is more intimate, since it'is this 
that constitutes bodies the most homogeneous, most. solid, 
hardest, and most coped of resisting fusion and’ solu- 
tion. ee 
Devitrified ~ According to Mr. d’ Artigues, devitrified glass: biscenaals 
_~ pabe fusible again, when, by reducing it to powder, the matter 
powdered. which had been separated, and which serve reciprocally | as 
fluxes to'each other, are again brought into contact. © Tcon- — 
ceived it was a Peet sii for experiment te decide, 


- whether 


ed objection. 
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whetherthis fusion would réstore the glass to its. former 
transparency, and other characteristic properties, 

“Y took a piece of the glass No. 1 of Mr. Cifflé (p. 59), ‘Experiment. 
that is, window glass devitvified without any cement, remain= 
ing white, perfectly -opake, and of extraordinary strength 
notwithstanding its thinness. . After having redaced it to 
powder, I put 7 gr. [108 grs] into a platinacrucible with a 
cover, and raised the fire to 160° Wedg. The result was a 
mass tolerably well fused, but white, inclining: slightly td 
greenish, and having barely some appearance of being 
translucid on the edges; very smooth at the surface, but 
beneath it full of little cavities occasioned by the ebullition. 
There was a loss of weight of 59 mill. [0-9 of a gr.] oy a lit- 
tle more than 8 thousandths. 

"Tt became an interesting inquiry, to find what change a Experiment 

, ebfision would produce in plate glass, in which the mutual: Set im haan 
saturation of the silex and its fluxes is commonly more accu= * 
rate; and particularly whether in this also there would be a 
diminution of weight. Into a platina eracible I put 62 gr. 
(957-6 ers] ‘of pulverized St. Gobin plate glass, and kept. it 
for 3 hours at a heat of 48° Wedg. The result was a mass 
completely fused, the: frizzled surface of which [surfaee: 
ratinée], to use the term of the glass-men, indicated a 
slight. commencement of devitrificatiuon*, which had a 
yellowish tinge, and somewhat greater hardness than the, 
interior ; alterations that Mr. d’ Artigues had already ob-: 
served ‘in glass, which, being more simple in_ its composi- 
tion, and more perfectly cove Vitals resists. the continued. 

action of heat much more. The great number of. blebs, 
that had formed in the lower part, did not allow me to de= 
termine with accuracy its specific gravity ; but there was a. 
loss of weight of 2 dec. [3 grs], or a little more than 3: 

_ thousandths, without any circumstance of the process giving 
_ room for the slightest suspicion, that it cond have been oc= 


* * This cuted, cuamshed with a lens, exhibits an immense quan- 
tity of small fissures, forming by their intersections prisms with un- 
“equal. sides. By causing the light to pass through the two Opposite 
fractures on the sides, rudiments of crystallization are perceptible be- 
“neath the superior crust, which also indicate the first effects of de-" 


papel , 
Ne he 4 casioned 


68 Na ART OF GLASSMAKING: 


casioned by any thing but the loss of this quantity oF 
matter*. 

To these strong reasons, for rejecting the ne en either 
ef a simple modification of structure, or of a precipitation 
ofa portion of the component parts, let us add the increase 
of hardness, and diminution of bulk, 

Farther argue . Among the products of devitrification, which I have laid 
ment from the 
hardness, before the class, there are several, as I have remarked, that, 
eannot be scratched by rock erystal; there are some,on 
which corundum scarcely leaves a mark visible bya lens; 
and Mr. Ciffié’s No. & scratches rock crystal, as an aqua 
marina would, 
and density. | The density, that glass aoquires: in, this process, is still 
more striking ; though, like the hardness, it is only the ef-., 
fect of 4 more powerful aggregation. All the pieces, the 
specific gravity of which before and after the: process E had. 
an opportunity of comparing, gave a difference of 16 or 16 
ean lag thousandths in addition, Mr, d’Arcet had two cubes. of 
trified bottle bottle glass, of the manufactory of la Garre, cut, for. the 
glass. purpose of aseertaining their bulk, by the scale of, Wedg- ; 
wood’s pbeomhig before and after devitrification. One 
advanced 17°, the other 11°; which gave for the first the, 
proportion of 1000 to 909 ; for. the second, 1000 to 952. 
The glass having been cut from the same piece, and conse- 
quently being of the same quality, the difference between. 
the results ‘can be ascribed only to a greater or less portion, 
of the cement adhering to the surface of these cubes; 
which, however, was far from com pensiting for the diminu- 
tion of the original bulk. This is farther proved by the co-. 
lour, which the pieces devitrified in Reaumur’s cement 
assume at their surface; a colour, that often penetrates 
them’ to some depth, and can arise only from particles~ of 
metallic oxides contained in the sulphate of hme em- 


ployed. 

* Mr, d’Arcet has sometimes fouud the weight of the enbes of glass, 
which he, subjected to the process of devitrification, increased 5 thou- 
sandths, of. a gramme on 2 grammes [31 grs]; but he operated in a 
cement. The same must bave been the case with the pieces No. 3 and 
4.of Mr. Cifflé, which, as has been seen, came out with a coating. 
But this proves nothing against the two experiments big by 


wiade without cement, andin platina crucibles, . 


{ think 
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I think then I may sonelaae, ihat the characters and In devitrifica- 
properties, by which transparent is distinguished from devi- 4% there is 
‘trified glass, are not solely the effect “ef crystallization, 
‘either of the same integrant particles, or of some of its ele- 
ments, which would form a new compound, the others be- 
‘ing separated by precipitation; but that there is really a change of 
‘ghange of proportions in the compound, by the volatiliza- oes 
“tion ofa certain part. It is not when the progress of chemi- tion of some 
cal analysis daily teaches us, that lias than -a thousandth part. 
“part of its substance added, or substracted from a compound, 
produces striking changes in its properties, that we can ad- 
“mit the explanation of so many characteis, and of such 
striking properties, simply by the mode of structure. 


XI. 


Analysis of Olen Gas: by Mr. THEODORE DE Saus- 
wba) ft SURE*. 


tal XHE infltmmable gasses produced by the sass ch its Aaceenberl 
tion, of vegetable substances were long considered as sim- hidrogen 
ple compounds of hidrogen and carbon: but, when the Pm yc cg 
proportions of these Aine were endeavoured to be as- tain oxigen, 
certained by the quantity of carbonic acid gas produced in 

their combustion, and that of oxigen gas employed to burn 

them; it was found, that more water was formed, than 

ought to have resulted from the oxigen used: whence it 

was necessarily admitted, that the a gas must 

have furnished the oxigen for this surplus of water. Mr. 
Berthollet has made the greatest numbér of experiménts Berthollet’s 
on this subject: he has subjected to analysis several inflam- ¢*Periments. 
mable gasses, obtained from the distillation of moistened 

charcoal, of oil, and of camphor; and he has found, that 

these gasses, all of which had been considered as com- 

pounds of hidrogen and carbon, and had been termed 
carburetted nieheens contain oxigen also, and should be 


7 er de Chim. vol. LKXVIU, p. 57. Read to the ‘Society of 
Physics and Natural History at Geneva, April, 1810. 
called 
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But olefiant 
gas not tho- 
roughly exa- 
mined. 
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called tellin hed hidrogens. The gasses, which I <i 
tained by the decomposition of alcohol, aud of sulphuric 
ether, in a redhot tube, were found, after accurate analyses, 
to, be included in the same class *; and it was the same with 
respect to the hidrogen gas, that Dr. Thomson obtains 
from the distillation of peat}. . i 
After so many experiments concurring to. prove, that 
oxigen is an essential intermedium in the aeriform com- 
bination of hidrogen and. carbon, the examination of a 
farther number of compound inflammable gasses would 
seem superfluous; and it is no doubt for this reason, that 
the olefiant gas, obtained by subjecting to a gentle heat 
a mixture of alcohol with four times its weight of sul- 
phuric acid, has not yet been accurately analysed. This 
gas, discovered. by the Dutch chemists, is particularly dise 
tinguished from every other inflammable gas, as is well 
known, by forming an oil, when mixed with oximuniatic 
acid gas, fe by faeek as more light, and more carbonic 


“ gcid, when burned. 


Obstacle to its 
analysis, 


Presumed to 
eontain oxi- 
gen, 


When olefiant gas is detonated with the proper propor 
tiou of oxigen gas for burning it completely, it breaks, the 
strongest eudiometers, This has prevented Mr, Berthollet 
from adding its analysis to those I have meutioned above; 
and he made no attempt to surmount this difficulty, be- 
cause it might be presumed, that the olefiant gas contained 
oxigen, from an experiment of the Dutch chemnnaee who 


hitunaneed: that this inflammable gas, if passed through a 
redhot porcelain tube, expanded, and acquired all the 


properties of the oxicarburetted hidrogen obtained from 
sulphuric ether by the same processf. 


* See Journal, vol. XXI, p. 326. 
+ Ib. vol. XVI, p. 241. 


t When the Dutch chemists mentioned these facts, they were un- 
acquainted with the methods. since invented for analysing inflamma- 


dle gasses with accuracy; and consequently could not make this com- 


parison with precision. It is probable, from other experiments, that 
carbon must have been deposited in the tube, This process requires’ 


‘many precautions, for us to place any confidence in its results, It\is 


necessary, that the olefiant gas should be perfectly dry, and have no 
oxigen from the atmosphere mixed with it. 


Dr. 
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Dr. Henry has made known the gaseous products of the pr. Henry. 
slow combustion of the olefiant gas in an apparatus of his 
invention, which exposes the operator to no dunger 
from the breaking of the vesels*; but from his results he 
“has not deduced the cousequences, that might be drawn, 
respecting the analysis of this gas. I shall exhibit them 
here, following the data of the English chemist. 

ce se ek 8 ke ee ee eT 


I proceed to the results, which I have obtained in're- The author's” 
experiments. 
peating all these experiments, 

“The olefiant’ gas was prepared by mixing pure alcoho] Mode of pre- 
with sulphuric acid in the proportions mentioned above. paring the BAS. 
1 interrupted the distillation before the white vapours, pro« 
_ duced by the presence of sulphurous acid, were abundant. 
This sulphurous acid, which was in part in mapa state of vas, 
was absorbed by liquid ammonia. \ 

When I weighed the olefiant gas, the barometer was at 
0°71893 [28°28 in.]. The thermometer attached to the 
barometer was at 3°75° [38°75° F.], and the temperature 
of the gas was the same. 

‘The capacity of the receiver was 3527°8 cubic - cent. 
{214°83 cub. in.]. 

‘The mercurial gage, in the receiver exhausted of air, 
stood at 3°5 mil. [1°38 line]. The difference of weight be- 
tween the empty receiver, and the receiver filled with the 
olefiant gas at the extreme of moisture was 4°147 gr. 
[64-068 grs] without any correction. 

The difference of weight of the receiver when empty and 
when full of atmospheric air, under the same circumstances, 
was 4°21 gr. [65°026 ers]. 


* Bibl. Brit. vol. XLI, p. 324. [See Phil. Trans, for 1808, p. 282; 
or Journal, vol. XXII, p. 83, for the original. } 


+ On comparing what follows here with Dr. Henry’s Paper, it ap- 
pears, that the French translator has made several mistakes with re- 
‘gard to the figures, by which Mr. de Saussure has been misled. What 
he says therefore does pot apply ; and, as of course it would be useless, 
it - wren oC. 


Hence 
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The specific Hence it follows, that the weight of dry atmospheric air 
gravity. is to that of dry olefiant gas as 1000. to 985°2. 

1 have found by direct experiments at the temperature of 
12°5° [54° F.], that the litre [2°2 wine pints] of dry atmos- 
pheric air at 0°76 of a met. [29°8 in.] weighs 1:298 gr, 
[18°967 gis]; consequently, from the ratio I havé given 
above, the litre of dry olefiant gas weighs 1-2098 gr. [18-686 
grs] at the same pressure and temperature. ' 

Analysis inthe 1 now proceed to the analysis of the gas by its combus- 
eudiometer. tion over mercury. in Volta’s eudiometer, I have already 
, said, that this instrument bursts, when olefiant gas is. des . 
tonated in. it, with, nearly the proportion of oxigen gas re- 
Mode of exe- quisite to burn it: but I prevented this accident, by em-_ 


erg . ploying a much larger proportion of oxigen than the ole- 
‘ . fiant gas could consume. i i | 
Result, I mixed 100 parts of the latter with 500 parts of oxigen 
gas deprived of carbonic acid by potash. \These 500 parts 

” of oxigen contained 23°5 of nitrogen, and 476°5 of pure 


oxigen, The mixture was reduced by detonation to 409°5" 
parts. Petash and hidrosulphuret of potash demonstrated 
in this regidnum 201 parts of earbonie acid gas, 184°5 of» 
oxigen gas, and 24 of nitrogen, fed ait 
The combuse After the separation of the carbonic acid in the residuum | 
tion nearly = of the detonation of the olefant gas, 1 examined whether © 
a yf the whole of the olefiant gas were burned, by adding to, 
the residuum a small. portion of hidrogen gas, measured . 
with great precision, and detonating the mixture. By this . 
second detonation not more than one hundredth of car- } 
bonic acid at the most was formed: the condensation of 
the gasses by the combustion was equal within a hun= 
dredth to what should have resulted from the action of the. 
hidrogen gas I had added. The first detonation therefore 
had effected the combustion of the olefiant gas. In the — 
calculations from this analysis I have paid no regard to the 
products of the last operation, because they are scarely to | 
be distinguished from errours of observation. ' WA 
Component From these experiments it follows, that 100 parts of this 
rig of the olefiant gas consumed for their combustion nearly 292 parts - 
ay of oxigen gas to form water and 201 parts of carbonic acid. 
By comparing these numbers with the litre, and substituting 
the 


‘ 
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the. corfesponding weight, we ‘find, that 100 parts ‘by 
weigit of dry olefiant gas contain 


. Carbon: “acevo ee ec eeoreecaeas snp aese 84°78 C x 
Hidrogen bpeeceeceorn or eceeseocva 13°55 


98°33 me 

“The. sum ‘of these products represents very sgeatly the 
weight of the olefiant gas, that I had subjected to ana- 
lysis: the difference of a hundredth and half may be as- 
scribed to errour of observation, or indeed to the- small 
quantity’ of inflammable vas, that escaped combustion. 

Hence it follows, that the olefiant gas does not contain y, oontains no. 
any. observable quantity of oxigen, that itis composed of oxigen. 
hidrogen and carbon, and that it should be termed carbu- 

retted hidrogen. 

Olefiant gas appeared to me to vary a little in its weight Varies a little 
and composition, according to the niode in which’ it was ee A 
prepared. When the distillation of the alcohol and sul- preparation, 
phurie acid is carried too far, the gas obtained after the se- 
pdration of the sulphurous acid is a trifle lighter, and con- 
tains a little oxigen. In my experiments, however, this’ 
oxigen never exceeded the four-hundredth part of the gas. 

Tn the processes which “J. conducted so, that there was The difference 


no oxigen in the olefiant gas, I did not always find it ‘fing, when 
not contamis 


. precisely of the sume gravity, or with the same proportion nated with. 


of hidrogen aud carbon; but the difference amounted only oxigen. 


_ to two or three hundredths, and consequently was not alto- 


precisely that of atmospheric air. The litre [2-1 pints] of 


gether independent of errours of observation. In the ex- Heaviest equal 
periment, in which I obtained olefiant gas of the greatest ' a deieniovin 
specific gravity and most loaded with carbon, its weight was 
this dry gas. weighed 1°228 gr, [18-967grs]}, at 0°76 [29°8 in.] 
pressure, and 12°5° [54°5° F.] temperature, 100 parts of this 
gas, mixed with 500 of oxigen, were reduced by detona- 
tion to 402; which contained 208 -of acid gas, and 194 
of oxigen; not mentioning the 12 parts of nitrogen mixed 
with the oxigen, which were found, to about a hundtedth, 
in the residuum of the process. 100 parts of olefiant pas 
by weight therefore consumed 306 parts of oxigen gas, and 
formed 
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formed 208 of carbonic acid. Hence it follows, that 100. 
parts of olefiant gas by weight-contain 


Irs component Carbon ceeertoteooccest case gee ye 
ts. Migs . 
Pree ; Hidrogen @eoeceereteoeereseceeeoves 14°34 / 
| 100°77. 
General From all these analyses I conclude, that olefiant gas, 


conclusions. when properly prepared, contains no sensible quantity of 


oxigen, In this state its specific gravity is equal or but lit- 
tle inferior to that of atmospheric air. One part’ of this gas 
bes ‘by bulk consumes nearly three of oxigen for its Setedlsd tbe 
and forms two parts of carbonic acid. 
Omnitting fractions, olefiant gas contains, by weight, 


Ao ay Otaisiatelelainls opie tuiavann siete (a eletmietets 86 
Hidrogen o++sevcceeserceveveuce 14 


. 100. 
giclee Fifteen parts of hidrogen appear to suffer a condensation — 
Raicees init, to about half their bulk in dissolving 85 parts of carbon ; __ 

and the olefiant gas thence resulting has by calculation very 
nearly the specific gravity, thut I jen ae: in my first expes_ 
riment. : 


XII. 


Abstract of a Paper on the mutual Action of metallic Oxides 
and alkaline Hydrosulphurets: by Mr. Gay-Lussac*, 


Motual action ‘Tur paper; to a sketch of which I here confine myself, 
> ag includes the experiments I have made on the mutual action’ 
alkeline hy- of metallic oxides and alkaline hydrosulphurets. I found, 
iia ist, That the metallic oxides, in which oxigen is greatly 
condensed, as those of zinc and iron, do not decompose the 
hydrosulphurets. 
2dly, That all the other oxides decompose the bydrosule 
phurets, and yield products, some of which vary according 
to the particular nature of the oxides. 
* Ann de Chim. vol. LXXVIII, p. 86. The principal results were 
mentioned in a chemical lecture at the Polytechnic School on the 10th 
‘of aie 1811, 
my odlys 
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sdly, “That eintalic acid is never formed. 

4thly, That there are constantly formed water, And sul- 
phites or salphuretted sulphites; and frequently metallic 
sulphurets, 

5thly, That it is consequently ees to obtain the 
bases of the hydrosulphurets pure by means of metallic 
oxides. © 

6thly, That, when a sulphuret is dissolved in water, there 
is never any sulphate formed, as was generally supposed, 
but ‘sulphites, or sulpharetted sulphites. 


_Ishall relate some of the experiments, that led me to ©» 


these results; and take first as an example the black oxide 
of manganese, and very pure and colourless hydrosulphuret 
of potash. 

_ As soon as these x9 substances are teens their mutual 
action announces itself by a very sensible elevation of tem- 
perature; the hydrosulphuret takes an orange yellow colour, 
like the sulphuretted hydrosulphurets; and, when murittic 
acid is poured in, sn)phur is precipitated, and sulphuretted 
hidrogen evolved. On heating the mixture, it speedily 
loses its colour, and becomes as limpid as water.» At this 
point the liquid, which is strongly alkaline, precipitates ace- 
tate of lead of a white colour; and it might be supposed, 
that it contained only potash: but, if muriatic acid be pour- 
ed in, it immediately becomes turbid, sulphur is thrown 
down, and sualphurous acid gas is evolved. If, after having 
boiled and filtered, muriate of barytes be added, no precipi- 
tation takes place. Lastly weak sulphuric acid, poured on 
well washed oxide of manganese, dissolves cold a large quan- 
tity, without the evolution of any gas, sale eae of sul- 
phuretted hidrogen, 

‘Hence i it Pallaws, 


1st, That the first effect of the oxide on the hiedosaiphoa Results. 


ret is to convert it to the state of a sulphuretted hydrosul- 


‘phuret,' acting in this as the air does on hydrosulphurets, 


and very probably giving rise to a sulphuretted sulphite 
from the commencement of the process. 
2dly, That a great deal of sulphuretted sulphite is after- 
ward formed, 
3dly, That no sulphuric acid is produced. 
4thly, 


with oxide: of 


and hydrosul- 
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Oxide of 
copper and 
sulphuretted 
hydrosufphu- 


ret of barytes. 


The two 
experiments 
compared. 


Solution of 
sulphurets in 
water. 


barytes. 


Sulphuret of 
potash, 


Sulphuretted 
cul phites, 


+ 
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4thly, That the black oxide of manganese is brought 
back to a minimum, and that no ulphurel of manganese is 
formed. ‘ 

As a second example J shall take the brown oxide of cop- 
per, and the sulphuretted hydrosulphuret of barytes.- These 
two substances act strongly on each other; and, if they he 


heated, the liquor presently loses its colour, and no longer 


contains any thing but barytes mixed with more or less sul- — 
phuretted sulphite. The oxide, after having been washed 
till the water that comes off is no longer precipitated by sul~ 
phuric acid, effervesces with muriatic acid in consequence of 
the sulphurous acid evolved, and a great deal of muriate of . 
barytes is formed. The residuum, washed anew to remove 
the latter salt, and then treated with very weak nitromoriatic 
acid, leaves no other residuum than sulphur, which collects 
on the surface of the liquid. 
Hence we see, that the oxide of manganese and the oxide 
of copper, though exhibiting the same general result, have 
acted differently in this, that no sulphuret of manganese was 
formed, though sulphuret of copper was produced: but the 
cause of this is, the oxide of manganese was only reduced to 
a minimum, and in this state it has little affinity to sulphur. 
I shall nat relate any more experiments of this kind, but 
shall conclude with a brief account of what Pe eayfs whena 


“sulphuret i is dissolved in water. - . eal 
Sulphuret of - 


I made some sulphuret of barytes and sulphuret of pot~ 
ash with a gentle heat. The first, dissolved in water, left a 
tesidium, which, after having been washed, dissolved com= 
pletely in muriatic acid, ‘eethine a great deal of wa eeepc ; 
acid, 

The solution of sulphuret of potash, into iii I noted 
muriate of barytes, yielded but a slight precipitate, which 
dissalved completély in muriatic acid. The mixture had 
been heated, and on cooling a great many little crystals. of 
sulpburetted sulphite of barytes were deposited on the sides 
of the vessel. 

I found «lso, that the sulphuretted sulphites were not al- 
tered by exposure to the air; and that a neutral sulphite can 
dissolve a great deal of sulphur, without becoming : acid or 
alkaljne. 


XI I, 


PLATINA’ ORE OF $1. DOMINGO. : oe 


XIII. 


On ot Ore of Platina of St. Domingo: by Mr. ihe 
~~ Morveavu*. ' 


_ 


ie Nie jong been supposed, that platina was found only in Platina report- 

the gold mines of Santa-Fe and of Choco in Peru. Twenty : tohave 
een found ia 

years ago there was a report, that some had been obtained st Domingo 

from a ferruginous sand in St. Domingo; but apparently the #ome years ago. 

examination of this was not executed so as to give decisive 

results, since it has not been published. The report, no 

doubt premature, of its existence in Siberia, has likewise 

died away.’ The singularity of such a limited and_appa- 

rently exclusive situation remained attached to platina, till 

Mr. Vauquelin found as far as 10 per ceut of it in the gray 

silver ore of Giuadalcanal ; where.he has no doubtit is in the 

metallic state, but without being accompanied with either of 

the four metals lately discovered in the platina ore of Peruf. 

. What Mr. Percy submitted to the inspection of the Insti- This lately ve 

tute, on the 12th of Feb. 1810, leaves no doubt of the exist- rifled. 

ence of this metal in the eastern part of St. Domingo. It 

was brought thence by surgeon-major Dubizy, au padded 

ed naturalist. It exhibits precisely the same plintactenh as 

that we have from Spain. The grains, equally flattened, are 

in general a little larger, and. its specific gravity is a little © 

greater; which may arise from its having been more carefully _ 

freed from foreign matter, though the magnet still separates 

some from it. It is found, principally after heavy rains, in. - 

the sands of the river Yaqui, at the foot of the mountains of 

Sibao. These sands, which contain also a little gold, are 

collected by women, who, without washing them, sell them 

fora few maravedis. — 

~ Mr. Jeannety, who has begun to. sicheg hasta a few bese Seme gold 

togrammes of this ore, informs me, that, having slightly cal- ¥#*"#*- 

dada ‘it, and afterward poured on it sulphuric acid, he 

wae: a few grains of gold b LE it. 3 


fe Ann. de Chim, val. LXXIIl, p.334.. = 


Ann, de Cnim. vol. LX, p. 317: or Journal, vol. XVII, p: 198. 
Mr. G. M. should also have mentioned the ore from Brazil, of which 
- anaccount is given by Dr. Wollaston, in the Phil. Trans. for 1809, yp. 


189. See Journal, vol. XXV, p.1s.. C.] 
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SCIENTIFIC NEWS. 


Wernertan Society. 


Two species of Ar the first winter meeting of this society, an interesting 1 


aretic gull, 


communication from Dr. Arthur Edmondstone was read, 
concerning the lurus parasiticus, or arctic gull. Owing to 
the remote situation of the haunts of this’ gull, ‘its history 


- and manners have hitherto been little yey Dr. Edmon- 


Varieties of 
zircon in 
Scotland, 


stone has now illustrated them. » He has observed two kinds 
of arctic gulls in tke Shetland Islands : the: common sort, 
with the breast and belly of a mouse cela and another 
sort, with the breast and belly: pure white. Each kind keeps 
together; and the white is'a larger and heavier’ ‘bird, but’ ‘less 
bold than the other. The doctor is therefore inclined to cons 
sider these not merely as varieties, but as distinet : species. 

At the same meeting professor Jameson read. to the sox 
ciety a short description of several varieties of the precious 
stone named zircon, which he had lately discovered, jmbed- 


and subspecies ded in sienite, in Gallowsy. He also informed the’ society, 


ef rutilite. 


Mr. Edge- 
worth’s new 
invented spire. 


that he had observed, in the same rock in Galloway, both 
the brown and the yellow subspecies of that: very” rare ore 
known to mineralogists by the name of Baek ico or spheaes 

ae | 7 

Mr. Edgeworth informs me, that aw iron deers af 
spire, agreeably to his construction, described, vol. KXX; 
p. 241, may be covered with thin flags of Portland stone, or 
with any other thin flags or stones, that do not imbibe water, 
and that are of a pleasing colour: that the Board of First 
Fruits in Ireland, which consists of all the archbishops and 
bishops, thought proper, without any. solicitation, to present 
the parish of Edgeworthstown with the cost of the spire: 
and that the Dublin Society have ordered a: working model 
to be made of the spire, and the machinery employed in 
raising it, to facilitate the erection of such ornamental baild- 
ings in different parts of this country. » 

The views of the coast of Ireland from the Buy of Dublin 
are uncommonly beautiful; but the city appears flat and 
uninteresting from its having scarely any elev rated building, 
the only spire in the whole city being that of St. Patrick’s 
chur rh. As the cause of this defect has probably been the 
expense attending the construction of steeples i in the usual 
mode, we ae now hope, that it will not long continue. i 

° The 


SCIENTIFIC NEWS. 
“The annual | publication called the Ladies Diary or 
Woman’ 's Almanack, hasevery year, for upwards ofa century, 
éontained a certain number of mathematical problems, to be 
answered in the Diary of the following year. The publica 
tion of these’ has answered ‘several valuable purposes; in 
, particular it has awakened the attention of many to the 
study of the mathematical sciences, who would not other- 
wise have thought of them: the questions have served to ex- 
rcise the ingenuity, and call forth the exertions of young 
mathematicians, some of whom have in time arrived at great 
eminence, as cultivators of mathematical learning: and, 
lastly, the work has served as a repository for the preserva- 
tion of many curious mathematical disquisitions, which, but 
for this mode of fed al eel would never have been known 
to the v world. . 
The beneficial influence, which the Lady’s Diary has 
exerted upon the state of mathematical science in this 
country, has been long felt and acknowledged} and has 
been particularly noticed by the writer of that very valuable 
analysis of the Mécanique céleste, given in the Edinburgh 
Review. Speaking of the comparative state of mathemati- 
cal knowledge i in England and on the Continent, he says : 
« wt certain: degree of mathematical science, and indeed no 
‘inconsiderable degree, is perhaps more widely diffused in 
England than in any other country in the world. The 
Ladies Diary, with several other periodical and popular 
publications, are the best proofs of this assertion. It these 
many curious problems, not of the highest order indeed, 
but still having a considerable degree of difficulty, and far 
beyond. the mere eleiments of science, are often to be met 
with, | And the great number of ingenious men, who take a 
share in proposing and answering these questions, whom 
one has never heard of any where else, is not a little 
surprising. Nothing of the same kind we believe is to be 
found in any other country.—The geometrical part has al- 
‘ways been conducted in a superior style; the problems 
proposed have. tended to awaken curiosity, and the 
solutions to convey instruction in a much better manner, 
than is always to be found in more splendid publications.” 
—(See Edin. Rev, vol. XI, p. 282. 
A. 
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Infisateias: 


requested. re 
specting the 
writers of the | 
mathematical 
questions and. 


their answers 


in the Ladies - 


Diary. 
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Information. 
uested re- 
specting the 
writers of the 
so2thematical 
questions and 
their answers 


ia the Ladics 
Diary. 


Medical 
lectures. 


Chirurgical 
lectures. 


SCIENTIFIC NEWS, 


A collection of all the mathematical questions, 8s well.as 
other parts of the Diary, from its beginning to the year | 

1772, was published about that period, by. its present inge- 
nious and learned editor, Dr. C. Hutton, late of the Royal 
Academy, Woolwich, That work however being now out 
of print, and the stock of questions now considerably in- 
creased; Mr, T, Leybourn, editor of the Mathematical 
Repository, has issued proposals for publishing by subscrip- 
tion all the mathematical questions, and their, answers, 
from the commencement of the Diary to the present time, 
Beside the valuable notes given in Dr. Hutton’s edition, 
the present editor intends to give others, and in, particular, 
he means to give, as far as he can, brief notices of any cit- 
cumstances he may be able to learn respecting such authors 
of the answers to the questions as are dead, aud even of 

such as are alive, when it can be done-with propriety, . 

But-as many of the authors have now been dead for a 
number of years, and have not been known beyond the par- 
ticular circle of their friends, he is aware, that this part of 
the work can only be rendered tolerably complete by. the 
assistance of such friends to his undertaking, as may be cae 
pable of giving the information here specified. He ventures 
therefore, through the medium of the Philosophical Jourr 
nal, to solicit communications respecting the authors of the 
mathematical parts of the Diary. ‘These may be addresse¢ 
to him at the Royal Military College, Great Marlow, 
Bucks. . es, ‘wal 
London Hospital. © i). r 
Dr. Buxton’s Spring Course of Lectures on the Practice 
of Medicine, will be commenced about the 20th of Jan, 
1819. ° be MN it 2 
meee Ere a tROel ORs Bit" 
A 4 Anatomical Theatre, Bristol. je f ; 
“Mr. Thomas Shute will commence his spring ecotirse of 
Lectures on Anatomy, Physiology, and the Principles and - 

Operations of Surgery, on the 17th of January, at eight 
in the morning. WIG } Bones af cody 
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ARTICLE I. 


- On the Meehanism of Flowers. Ina Letter from Mrs. 
| AGNES IBBETSON. 


Po ? 


To Mr. NICHOLSON, - 
SIR, 


tl AM now to give the mechanical management of the 
flowers. 
That each natural species has a different mechanism, one Mechanism ef 
; : . ca flowers, 

peculiarly suited to its shape and structure, [am perfectly 
convinced, from the dissections I have made of such num- 
bers, having tried every sort of flower, 1 could procure.- I 
am indeed not fortunately situate in this respect; as 1 am 
not near many gardens where curious exotics can be had, 
so that I am obliged to be contented, in a great measure, 
with what the indigenous soil and the common garden will 
yield, which do not produce me that variety I could wish. 
Indeed I did not intend to pick out the most animated. 
flowers, lest it should be said, that they were exceptions to 
a general rule; I have rather taken the first that occurred, 
as there is no flower without mechanism, or the beautiful 
arrangement of which is not such as,to be well worth the 
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The mecha- 
nism of the 
polygalz. 


The flower 
dilates and 
eentracts, 


ON THE MECHANISM OE FLOWERS. 


contemplation of a philosophic mind: and when it is con- 
sidered what a quantity of plants there are, and that each 
species has its appropriate contrivance, what an idea does it 
give us of the Creator of all! 

I shall begin with the mechanism of the polygale, all the 
species of which are, I believe, managed in the same way. 
To defend the stamen and pistil, till the seed is to be im- 


pregnated, a hood covers them; but as it is also necessary, » | 


that the sun should, at the same time, shine on the female, 
the hood has a gatherer behind, see PI. III, tig. 1, aa, to raise 
or depress it. When the sun appears, the contraction of 
this gatherer, in which runs the spiral wire, draws back the 


hood as at fig. 2. 56 is a small ball, on which it turns as 


on a swivel, When it falls back, the drops appear on the 
pistil, and are seen saturated with the powder of the stamen? 
but if a cloud should in the mean time obscure the sun, 
and the wind rise, the gatherer behind would directly be 
lengthened, the hood return to its place, and the drops of 
the pistil retire within the orifice. 

How often have I watched this beautiful process! Seated 
on the ground I have at pleasure made the hood rise and 
fall by the help of the sun, and a wet napkin, alternately 
admitted over it; thus viewing all its mechanical wonders 
at once. 

The wings, represented at figs 2,3, 4, have also a part 
which contracts and dilates, fig. 3,dd. The spiral wire; 
meeting at ee, fig. 4, is fastened to the exterior edge of 
the wing, passes thence to cc, where it forms knots, and 
is then collected and drawn together to a sort of pin, round: 
which it winds, while the outside part, fig. 3, dd, gathers 
up like a gatherer, and throws the wing from it, or draws it 
near the body, alternately, as fine weather, or bad requires 
it; as the part ff will necessarily open it by the contraction 
of the spiral wire, and throw it from the body of the flower 
to admit the sun to the seeds, that they may be perfected 
by its rays. 

On examining a flower this effect will be easily seen. 
The lengthening of the filaments also serves to keep the 
hood on, when the wind blows; but when the sun shines, 
they contract, and the hood is again at liberty to retire, 

. back 
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back. It seldom, falls quite off. It .is curious, that the 
“species of swivel, which belongs to it, is common to plants 
if general; but is so contrived, that the part, within which 
it turns, is but three quarters of a circle, see fig. 5, so that 
if with the finger youturn the hood quite down, it comes oft. 
The same piece of mechanism is foundin the phaseolus leaf, 
and in many flowers. It is inconceivable what a perfect 
weather glass this flower is: not a cloud can pass over the 
-sun, that does not change its position ; and every night the 
. whole flower is drawn up close, and shelters itself under the 
leaves. | 
The next flower, which I shall consider, in some measure Mechanism of 
resembles the last, being a diadelphian, the phaseolus vul- he ares. 
garis. Here the principal contrivance is the contractmg 
of each part to the form of ‘the pistil, by the means of the 
spiral wire. The wings are moulded in the same model, 
so that by drawing the spiral wire tight, it must necessarily 
slip off the part on which it is placed; and by this means 
throw itself to a certain distance from the body of the flower. 
In its perfect state, fig. 6, gg, Pl. 1V, is fastened on to 
hh, figs 7, 8: of course, when the top of gg is contracted 
it will push off hh, by which means the flower opens to the 
sun, and sends back the banner fig. 9; which contracting 
in its turn by the means of two plaits under the collar zz, 
it can wave itself backward and forward to admit the sun, 
or to shade the body of the flower from it. In the same 
manner the part gg, fig. 6, by contracting, fills it up, and, 
drawing the side which projects, almost turns the wings 
round, and throws the banner at a distance, leaving the 
pistil to twist till the keel w, figs 7 and 8, is broken, which, 
exposes the female to the sun. ‘Then the usual process 
takes place. I have observed, that, when the phaseolus Difference in 
grows in a hothouse, the keel generally breaks; but it 4 hothouse. 
appears, that the temperature ic not high enough, to 
produce this effect in the open air ip this country : we pro- 
perly therefore can trust the indigenous flowers only, to 
teach us to understand the real motion of a flower. Na- 
ture certainly intended the keel to break, and expose the 
pistil to the sun’s influence, while the drops appear on it: | 
as the keel generally slips off from most of the diadel phian 
G 2 plants 
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plants at that time. This female is also another proof of 
the spiral wire being inserted without a case, and therefore 
twisting much. | 
Effect of the | How powerful is the mechanism of the antirrhinum ! 
frovtand lights The strength of the spring is such, that it appears as if 
een made of steel, rather than of a thin cuticle, with a pabulum 
of diminutive round bubbles of water. There is not any 
thing more wonderful than the strength ‘in flowers, and in 
herbaceous or annual plants. I could scarcely believe, that 
it could proceed from their fulness alone, and that when I 
found a stem of cabbage as hard as wood, a frost eould in 
one moment render it as soft as pap: and yet it is certainly 
se. Lightning and frost produce exacily the same effect on 
them. On. examination of the stem of vegetables, after 
being thus struck, the vessels appear broken, and the li- 
quid discharging itself. [tis the same with a leaf or flowers 
the strength of the corolla depends wholly on the balls of 
water, which forms its pabulum, and the vessels, which are 
partly wood, partly spiral wire. Puess them lightly be» 
tween the finger and thumb, the buobles are broken, and 
the whole becomes a soft wet rag. There is however @ 
curious part of this process I cannot at all comprehend; it 
is the circular turn both frost and lightning produce in all 
the thick stems of herbaceous or annual plants) When 
thus struck, their parts are found not only broken, but 
twisted, so that the whole interior will be entirely mis- 
placed, and all one way. But I should apologise for this 
digression. ea 
Mechanism of The spring of the antirrhinum is formed by the thick 
aatirrhinum. ood vessels v5, fig. 10, turning within that which sur-— 
rounds them; so that when the spiral wire draws these 
tight, they push against the springs, and the flower opens its 
mouth. But there are many other motions caused by the 
pressure of the filaments, contracting and pushing cross 
ways against the opposite sides of the flower; while the 
bending of the fibres x m, from their interior contraction, 
alternately presses each stamen to the glutinous drop of the 
pistil, now ready for their reception. There ig not a niore 
beautiful arrangement than this, which may be seen by 
pressing the two sides so as a little (when the sun shines 
. fully 


ON THE MECHANISM OF FLOWERS. cat Ss 


fully on it) to open the flower; but. I doubt|not there isin this 

part.of the process some degree of electricity, which con- 

tributes: as itis only in a. particular state of the pollen, 

that the stamen bends towards the pistil; it now does so 

but when the sun shines; and if you shade the flower, you 

stop the effect, at least prevent the other stamens proceeding 

in turn. The mechanism that makes it move toward the 

pistil is plain and evident: but that it should move only 

when the pyllen is perfectly ripe, I must believe owing to 

some electric attraction between the liquor of the pistil and 

the flower of thestamen. About that time, if theantirrhinum 

is watched, it is in perpetual motion in the interior; and Perpetual mo- 
indeed this is the case with most flowers: but if one of the eee oak 
stamens is abortive, this remains totally still though on ; 
examination it has exactly the same mechanical formation, 

by which the others are impelled toward the pistil*. I 

shall, when the season returns, give the tulip, the violet, 

-and the bianca, but I shall wait till they appear in summer, 

‘in hopes to tempt young people of my own sex to follow me 

in the examination. ‘There are many flowers, the mechan- 

ism of which is far more curious than that of those already de- 

scribed. But the contrivance evinced in the forination of 

the stamens and pistils far exceeds that in the corolla. The 
pistil of the violet has a regular trap to catch insects. The Mechanism of . 
drop appears within a cup, when the juice is ripe; but if the pistil. 
any fly attempts to place its proboscis within this cup to 
plunder it, a bag draws up, and closes the entrance m so 
‘quick a mamner,’ that the poor insect within breaks off the 

part caught, or dies in consequence. But as it is only at 

the time of the impregnation of the seeds, that the drop 
appears, few are the victims of this mechanism. It isa 
great mistake to suppose, that there are only a few flowers » 

so formed.—There is hardly any one, which_has not some 
contrivance to protect the chief part of the honey, to secure 

the impregnation of the seed. Nature ordains, that the 
insect tribe should take that which remains generally at the 


* Ts not this a sufficient proof, that, though mechanism is neces- 
sary to the motion of plants, the cause of this motion is something very 
different from mechanism? C. 
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bottom of thecup of the corolla; but if it evea permitted 
them to steal alsothe drop it shows, which attracts theflower 
of the stamens, the seeds would seldom be impregnated. 
Mimosa sensi- I by no means think, that the spiral wire being, or not 
tiva. being, the canse of motion in plants, is decided by our 
completely understanding the management of the mimosa 
sensitiva. I should as soon think, that steam being the 
governing principle of the steam-engine depended on our 
perfectly comprehending the conduct of the machine. It 
is to the complete organization of plants in general, I trust, 
where their mechanism is found far more simple, and easily 
proved: not to a plant, the formation of which differs so 
entirely from every other, as to require the most excessive 
nicety in weighing the different powers against each other. 
That it is a mechanical object its formation alone proves. 
The rest, when I better understand this part of botany, I 
shall hope more plainly to show. 
Tam, Sir, 
Your humble servant, 


AGNES IBBETSON. 


I shall add a short description of the parts of the flower: \ 


Plate UT, fig. i—5, the common milkwort. 

Fig. 2 shows the cap thrown back, to admit the sun’s 
rays. | pote 
Fig. 3 the wing, separated from fig. 1, to which in its \— 
~ fatural state it is fastened at x x. 

Fig. 4, the same dissected, showing the manner in which 
the spiral wire is collected from the exterior of the wing, 
and conveyed thence to the body of the flower by means of 
the pieces ee, ff. 

Fig. 5, the ball, or swivel, on which the hood turns, as 
shown at b, figs 1 and 2. ”" 

Plate IV, fig. 6, is the wing of the phaseolus vulgaris; 
fig.9 the banner: fig. 8 the pistil, clothed with the keel ; 

“and fig. 7, the same without it. w is the part which breaks, 
to set at liberty the pistil in the interior, Though it will 
perform its functions without this, yet T should wee not 
so well, 

Figs 10, 11, the antirrhinum divided into two parts. 

Fig. 
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Fig. 12, rs, shows the spring, by which the flower is 
opened and shut, as it is when twisted. By pressing ¢7, 
fig. 10, the flower is opened ; wv are the nectaries, which 
increase the strength of the flower. I shall give the sta- 
mens and pistil, when I show the mechanism of the parts, 
‘which will prove how much the wood vessels nn contri- 
bute to the management of the flower by the interior 
drawing of the spiral wire. 


teen eee ener 
II. 


Remarks on Mr. ANDERSON’s Experiments “‘ On the Decome 
position of Water in two or more separate Vessels”, with 
an Account of Mr. Murray’s Experiments on the same 
Subject. 


To W. NICHOLSON, Esq. 
SIR, | 


lin the number of-your Journal for November I have read {nferences 

with much pleasure some experiments on the ‘ decom- from the de- 
re mA Ps composition of 

position of water, in two or more separate vessels,” by Mr. water in sepas. 

Anderson of Perth. They were professedly made to correct rate vessels: 

an inference drawn from an experiment of Ritter, the re= 

sult of which led some persons to suppose, that the elements 

ef water could be transmitted, in opposite currents, through 

the substance of a metallic wire; while others, unwilling to 

_ admit the permeability of metallic matter by gaseous bodies, 

_ were disposed, from this experiment, to doubt altogether 
the commonly received opinion with respect to the com- 
pound nature of water. . 

Mr. Anderson first repeated the experiment of Ritter, and Both oxigen 
found, that water was decomposed in the manner that. had 3" pee 
been stated ; and employing afterward an apparatus, in which ria ane 
all the gaseous products could be collected, he likewise 

"ascertained, that, they consisted not of oxigen only in one 
reeeiver, and of hidrogen in the other, as Ritter had sup- 
posed ; ‘* but these two. substances were found in each re- 
“* eeiver, in the exact proportion in which they combine 

' together to form water”. Consequently, water had. been 


decomposed 
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decomposed in each receiver, and no-transmission of its” 
elements, in opposite currents, through the connecting wire, 
can be supposed to have happened: neithey is there any 
ground for considering water as a simple body, but a com- 
pound of the two elementary substances above stated. 
The fallacy of | By these experiments, then, Mr, Anderson has succeeded 
eat olde in detecting the fallacy in. Ritter’s experiment, and the 
shown by Mr. consequent errours in the conclusion drawn from it; but, 
Murray, from not being acquainted. with what has been done by : 
others, he is not correct in the observation, that ‘ no person | 
«* appears to have suspected the accuracy of Ritter’s state- 
‘‘ ment, or even to have repeated his experiments with any 
«* degree of care”. The truth is, this philosopher’s. ex= 
periment was repeated more than twelve months ago by Mr. 
Murray, and the fallacy of his statement completely de- 


tected. 
His account In his Elements of Chemistry, published in October, 
of it. 1810, Mr. Murray (vol. I, p.308) refers to this experie 


ment of Ritter, in which, says he, “ it is stated, that when 
‘* a wire attached to the positive side of a galvanic battery is 
‘* placed in water in a tube, anda wire from the negative side 
“¢ is placed in another portion of water in another tube ; and 
«© when these are connected, not by placing them in a vessel 
“¢ of water, but in separate’ vessels connected by a metallic 
«¢ wire; the usual phenomena are produced, and the oxigen 
<< is evolved at one wire, and the hidrogen at the other”. 
Mr. Murray then goes on to state, that Ritter, conceiving it 
impossible, that the elements of water conld be conveyed 
through the metallic wire, was led to conclude, that ‘ the 
communication merely of positive and negative electricity 
to water caused it to assume these gaseous forms. Were 
‘“‘ the fact as it is stated,” continues Mr. Murray, ‘ the 
conclusion would perhaps follow. I have found, how- 
‘< ever, that it is a mere deception. The connecting wire 
becomes a galvanic one, and its two extremities becom- 
ing electrical, by what electricians have denominated 
posttion or induction, are in states of electricity the re- 
verse of the galvanic wires in the tubes; and hence oxi- 
gen and hidrogen are evolved at their extremities, corre- 
** sponding with the hidrogen and oxigen evolved at the 

** others; 


na 
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¢* others; the extremity of the connecting wire, for example, 
“in the tube, in which the positive galvanic wire is il- 
** serted, being negative, and its other extremity, in the 
“© tabe in which the negative wire is inserted, being positive, 
«and therefore giving off oxigen\corresponding to the 
s6 hidrogen, which appears at that wire’’. 

These facts, ascertained by Mr. Murray, have likewise Mentioned! 
been mentioned in a late work of Mr. Ellis*, who gives the hen ii 
detail of another experiment, made by Mr. Murray, in 
which the phenomena were rendered very obvious and strik- 
ing. ‘* The wires of the battery were made to pass through Another expe- 
*¢ olass tubes, and the tubes were then placed in two apts - Mr, 
“© glasses, which were connected by the metallic arc. In- “at 
© stead of water, however, both the tubes and glasses were 
« filled: with an infusion of red cabbage, which held a 
* neutral salt in solution. As soon as the electricity was 
‘* put in motion, the neutral salt, in each tube and glass, 


a 


“¢ was decomposed ; and the effects were at once conspicuous 
‘© on the vegetable infusion. For on the side connected 
*¢ with the positive end of the battery, the fluid in the 
*© tube was reddened, while, in the glass of the same side 
‘* jt was rendered green. On the contrary, the fluid in the 
** tube connected with the negative side was green, and in 
“‘ the glass of the same side it was red. Hence decomposi- 
«¢ tion had taken place on eaeh side: and while the positive 
“¢ pole of the battery attracted, as usual, the acid which 
«* reddened the infusion in the tube of that side, the nega- 
“© tive extremity of the arc attracted the alkali in the glass 
«* below, and changed its fluid to a green: and by the op- 
‘* posite electricities of the respective wires, reverse effects 
“* were produced in the fluids of the tube and glass con- 
_ nected with the negative side of the battery”. 
Although it appears, that Mr. Murray had not only my. Ander- 
suspected, but actually detected, the fallacy in Ritter’s son’s experi- 
3 aa » ments ccnfirm 
experiment, long before the publication of Mr. Anderson’s those, 
essay, yet | am far from insinuating, that the latter gentle- 
man was at all acquainted with what the former had done. 
Indeed the train of thought, which seems to have suggested 


* Farther Inquiries concerning Vegetation, {c., p. 181- 
: the 
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the experiments of Mr. Anderson, the methods which he 
followed, and the explanations which he has subjoined, ail 
bear witness to the originality of his views; while the man- ~ 
ner in which his experiments are executed and detailed is 
alike creditable to bis ingenuity and skill. Still it 1s right, 
that the merit of priortty should be bestowed where it is 
justly due; and it is this consideration alone, that has m- 
duced me to make the present conrmunication. I will add, 
that I do not at all regret, in this instance, the cireumstance 
of Mr. Anderson’s being unacquainted with Mr. Murray’s 
experiments, since it has prompted him to institute ingui- 
Aes, which he has shown himself so well able to conduct, 
and the results of which so satisfactorily confirm the conclu- 
sion, at which Mr. Murray had arrived. ; 
The theory of — ] shall conclude by observing, that the clectteal law of 
Ba hen induction, which Mr. Murray has pointed out, as affording 
position of any an explanation of the manner in which these decompositions 
passage of the 
electric Ruid are effected, renders it unnecessary to resort to the suppo- 
unnecessary. sition of a conveyance of electric matter, in opposite curs 
rents, through the water and the wire, in the way whick 
, Mr. Anderson has suggested. . 
I an, sir, 
Your very obedient servant, 
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Observations on some Phenomena of Electro-Chemical 
Decomposition: by Grores Jonn Sincer, Lecturer 
on Chemistry, and Natural Philosophy. 


Subject of the "ne subject of the present paper occupied a considers 
papers able portion of my ‘attention about two years since. The 
results of my observations have been ‘detailed in my pubhe 

lectures, but I have delayed their publication, till the pro- 

gress of my inguiry should admit a systematic exposition 

of its objects. The contents of a paper in the November 

number of this Journal, by Adam Anderson, Esq. induce 

me 


« 
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me to alter this determination, and to publish (out of the 
order I had intended) my observations on the subject of his 
discussion. 

Mr. Anderson has supposed a difficulty in the explanation Mr. Ander. 
of electro-chemical decomposition, when the products are ae oe 
collected in separate receivers, connected by a metallic wire. decomposition 
He has also stated, that Ritter affirms, when water. is elec am 
decomposed in such anapparatus, the oxigen and hidrogen 
‘must pass through the connecting wire in opposite direc- 
tion. 

These statements are, I believe, by no means accurate ; This not more 
there has net been more difficulty experienced in the ex- sw aneur 
planation of the experiment described, than exists in the and hidrogen 
most simple case of electrical decomposition, viz. The im- Le Ho 
possibility of conceiving, how the same particle of water is great distance 
at once acted on by wires which are remote from each other, 12 one tubes 
Oxigen and hidrogen are separately produced at the ex- 
tremities of a tube furnished with gold wires, even when 
the length of the tube exceeds three feet, and any hypo- 
thesis, calculated to explain the phenomena in this experi- 
ment, will also explain them under any other modification 
of the apparatus. 

The apparatus described by ‘Mr. Anderson as Ritter’s Ritter’s opi- 
arrangement (Journal, vol. X NX, plate 6, fig. 3,) is not hee ces 
described in the paper to which he refers, (Journal, 4to energy. 
series, vol. IV, p. 812.) nor is the opinion ascribed to 
Ritter advanced in that paper, or in any other of his very 
numerous and interesting writings, to which I have had ac- 


cess. Onthe contrary, from the tenour of his observations, 


‘published in the Bulletin des Sciences, Journal de Physique, 


&e. (translations of the most important of which have ap- 
peared in this Journal;) it may be presumed his opinion 
favoured: the hypothesis of electric energy, recently so ably’ 
supported by Dr. Davy. 
‘Mr. Murray in the last edition of bis System wf Che- Mr. Murray's 
mistry, has mentioned Ritter’s experiment, accompanied aed .. 
i : rs eX- 
by some observations, ,which appear to consider the perme- periments. 


ability of the connecting wire necessary to the explanation 


of the experiment. But this is not advanced by Mr. Mur-= 
_Yay as the opinion of Ritter ; it is couched in the terms of a 


! . conclusion; 
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conclusion, which he has drawn himself. From these cir 
cumstances I am induced to believe, Mr. Anderson has 
taken his idea of this experiment from’Mr. Murray’s ac- 
count, without examining the original paper; and has thus 
associated the arrangement and opivion of Mr. Murray 
with the name of Ritter. If I am wrong in this conjecture, 
I am indebted to Mr. Anderson for my errour; he has 
quoted the same paper and page of this Journal, to which 
Mr. Murray refers in his account ; and, on a careful peru- 
sal of such paper, I find neither the experiment, nor the 
opinion described. 
Ritter’s ex- The experiments of Ritter, to which the above quotation 
periments. refers, are detailed in a letter from a correspondent of Dr. 
Babington’s; they are stated rather cursorily, as ‘ some 
“account of the Galvanic labours in Germany.” The 
lower part of an inverted siphon was filled with sulphuric 
Oxigen and acid, and its legs with water, When subjected to the ace 
ee tion of the Voltaic apparatus, oxtgen appeared in one leg, ~ 
in vessels con- hidrogen in the other. This result I have constantly ob- 
necied bya tained, and it is the same in all cases when two separate 


uid n6 
rain vessels of water are connected by any fluid conductor not 
* metallic. 

Ritter from this experiment appears to have doubted the 
tomposition of water; he is said to have arranged an appa- 
ratus, in which two portions of water, in separate tubes 
connected by gold wire, evolved: respectively oxigen with- 

Oxigen or 


oe, Cock ode hidrogen, and hidrogen without oxigen. By employ- 
to be obtained Ing one tube he is also said to have procured at pleasure. 
eae a My from the same portion of water either oxigen gas alone, or 
Sian hidrogen gas alone. This result I have never obtained; 
This resul, the arrangement I employed is precisely that described in 
> apm ig »Y the quarto Journal as Ritter’s. Two gold wires are intro- 
_ ’ duced in the opposite ends of a glass tube, sulphuric acid 

is poured into the tube till it rises above the point of the 

Jower wire; the upper half of the tube is filled with water ; 

when this tube is placed in the circuit, it is said, that wire 

only evolves, gas which is surrounded by water, and that 

this gas is: oxigen when the wire is connected with the posi- 

tive end of the battery ; and hidrogen, when its eontact is 

butamixture made with the negative. In all my trials, both wires liber- 


ated 
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ated gas, sulphur was frequently: deposited, and the gas of the two 
evolved was always a mixture of oxigen and hidrogen. ik 
Yet I have no reason to suppose my experiments defective, sulphur, 
as the acid was concentrated, and remained distinctly sepa- 

rate from the water. 

The apparatus represented by Mr. Anderson (plate 6, In decompe- 
fig. 3,) is frequently employed to procure the products of eB se 
electrified water separate ; and I have never observed an vessels 
individual at all conversant with electro-chemical apparatus, 
surprised at the result. It is mdeed impossible to examine 
the progress of an experiment of this kind, without per- 
ceiving the liberation of yas at the extremity of the wires 
connected with the battery, as well as at the extremities of 
that cemented into the receivers. Both gasses are evidently both gasses 
evolved from the water in each of the vessels A, B,C, D, Srolvp ftom 
but one only is collected; and it would be as irrational to each, but one 
suppose that the oxigen and hidrogen pass through the " collected. 
connecting wire in opposite directions, as it would to assert, 
that in the common experiment they pervade the voltaic 
battery, and the wires at its extremities. 

Mr. Anderson however states, that, when he first repeat This supposed 
ed this experiment, he thought it necessary to adopt the pig ate 
_ above opinion, or deny the composition of water. Suspect- sitioa iad 
ing afterwards there might be a positive and negative point 
in each vessel, he arranges an apparatus, and finds his ¢on- 
jecture verified; but these opposite states were at the ex- 
tremities of the same metallic wire, and how is this 
effected ? 

Mr. Anderson has given an dedpladaieil which supposes The opposite 
the positive electricity to* pass from the zinc side of the bat- ones 
tery through the water to the remote end of the connecting pass through 
wire; and the negative electricity to proceed also.from the Sige oe shicoilll 
copper extremity to the remote and opposite end of this 
wire. According to this supposition, the positive must pass 
Ahrough the negative, or the negative through the positive, 
without restoring an equilibrium; though they are acknow- 
ledged to have a strong attraction for each other, and to be 
respectively of equal intensity. Such an idea is at variance but this con- 
with every thing we know of electrical action; it is not sup- vcablaeye ee 
ported by any ag the analogies of the science; nor is it a theory of 

legitimate electricity. 


¢ 
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legitimate conclusion, according to the principles of any 
Action of the received theory. From the first experiments with the Vol- 
Libis 5 taic battery, it has beem an acknowledged fact, that the 
pa intere chemical changes, produced between two wires in any 
ruption of the fuid, in one vessel, wil! be repeated in any number of such 
ie vessels connected together; provided the power of the bat= 
tery is proportioned to the extent of the interrupted circuit. 
Such an arrangement was employed (soon after the inven 
tion of the battery) by Mr. Nicholson, and also by Mr. 
Cruickshank, who proposed the connexion of many tubes, | 
as a means of producing a considerable quantity of gas. A 
similar disposition of the apparatus has been at different 
periods employed by most electricians ; but the connexion 
of its phenomena with theory hias been most clearly exemr 
Mr. De Luc’s plied by the experiments of Mr. De Luc, in his analysis of 
experiments the Voltaic pile*. This excellent philosopher has investi- 
gated with just attention the changes that eceur when two 
tubes are employed; he has ascertained the electrical state 
of the different wires in the circuit, and finding the same 
chemical effects continue, when the wires underwent changes 
in their electrical states, he concludes, that the chemical ef- 
fects do not depend on opposite electric energies, but on 
the passage of the electric fluid from metals to water and 
from water to metals ; oxigen being evolved in the former 
case, and hidrogen 1n the latter. 
A pesitive and in the present state of our knowledge it cannot therefore 
a a be said, ‘* that the important fact of a positive and a nega- 
ruption ofthe * tive point at every interruption of the circuit is) esta- 
circuit not = «*_ blished beyond ail doubt.” The Jexperiment, on which 
Bara it this assertion is founded, is bat a repetition of Cruick- 
shank’s arrangement; and proves only, that chemical effects 
occur at every interruption of the metallic cireuit.. Until 
these chemical effects are shown to depend on the opposite 
electric state of the wires, or to be inseparable from such a 
condition, the existence of such opposite states must be 
considered as purely hypothetical. 
The effects’ The experiments of Mr. De Luc appear to mea suificlentt 
produced by indication, that the various phenomena of electro-chemical 


the circulation ; F B i P 
of asingle analysis are produced by the circulation of a single electric 
fluid, : 


* Roe Journal, vol. XXVi, pp. 69, 115, 241. z 
fluid ; 
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fluid; the effects of which are modified by the nature of 
the bodies through which it passes. The experiments and 
observations I have made on this subject may be considered 
a sequel to this paper, and will form the subject of a future 
communication. ' 


Prince’s Street, Cavendish Square, 
Nov. 15th, 1811. 


IV. 


An Alitempt to explain the Phenomena of Caloric. In a 


Letter from a Correspondent. 


To W. NICHOLSON, Esq. 
SIR, ‘ 


Is the following attempt to explain the phenomena at- 
tendant on caloric will not disgrace your excellent Journal, 
I shall feel myself much honoured by its insertion, 

Itisa well-known fact, that caloric is the cause of the Elasticity of 
elasticity of gasses; and it is equally certain, that an elec- gasses both 
tric spark, or the contact of an ignited body, will, in many accede 
cases, destroy their elasticity, and cause them to condense caloric. 
into a nonelastic substance. These facts may be exempli- 
fied by the decomposition and formation of water by electri- 
eity. Ifthen, it may be asked, caloric be the cause of the 
elasticity of gasses; how can this elasticity be destroyed, 
by an addition of the same substance ? 

This apparent anomaly has been thus explained by Monge’s exé 
Monge. As gasses are rarefied by heat, the spark will cause planation of 
the sudden rarefaction of that part of the mixture, through wom 
which it passes: this will cause as sudden a condensation 
of the adjacent parts; the atoms of oxigen and hidrogen 
will thus be made to approach each other ; they will there- 
fore unite, and form water. 

In a volume of Experiments on acetous acid, &c., pub- p;, Higgins’ 
lished by Bryan Higgins, M. D., in 1786; I find the fol- 

lowing, and I think more satisfactory, explanation of the 
phenomenon. . ' 

He supposes the particles of gasses, to be surrounded with The particles 
distinct. atmospheres of caloric; in which the densities are pela iv ; 
reciprocally as the distances from the particles, in a dupli- Caloric, ba: 


cate 


§ > 
aurrounded 


by atmos- 
spheres of it, 


Oxigén ind 
hidrogey 
heated red hot 
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without 
Biting. 


This theory 
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cate, or higher ratio. If the particles of the gasses were 
merely dissolved in caloric, there seems to be no’ rea- 
son, why they should n6t unite, according to their affinity 
for each other: for in a medium of uniform density, they 
would be impelled by! equal, and contrary powers of the 
medium ; there would therefore be no impediment to their 
motion, and consequently to their union.. This. being 
eranted, the question still recurs: How. does the addition 
of caloric faeilitate their union? The answer now is ob- 
vious. By equalizing the density of the medium. It must 
be observed, that, if a mixture of oxigen and hidrogen be 
gradually heated, even to redness, in vessels which admit of 
their expansion ; no union will take place*: for in this case, 
the atmospheres will preserye their relative density. But 
when the accumulation of caloric is sudden, as by an elec- 
tric spark, the particles will not have sufficient time, to ar- 
range it around themselves: by these means, the density of 
the medium, will be rendered uniform: the. particles 
therefore, within the range of the spark, will unite; ‘and, by 
their union, give out a quantity of caloric, sufficient to 
equalize the neighbouring atmospheres; and thus the whole 
of the gasses, if mixed in due proportion, will combine. 
Hence it appears, that the degree of ignition, which is 
necessary for the combustion of oxigen and hidrogen, varies , 
directly as the density of the atmospheres ; and inversely as 
the affinity of the particles foreach other. 

This is theexplanation given by Dr. Higgins; and to me 
it appears much more satisfactory and intelligible than the 
common one, But the theory, I conceive, may be extended 
much farther; and will even be found to be sufficient to 
account for all the phenomena, attendant on caloric. 

Let us suppose, that the particles of caloric are attracted 
by those of all other bodies with a force, which varies in= _ 
versely as the distance from the centre of these particles: 
and also, that they are more strongly attracted by all other 
bodies, than the particles of these last are by each other ; 
or, in other words, that the particles of all bodies, have a — 
greater affinity for caloric, than for each other. This being 


* This experiment requires repetition. I do not recollect to have 
met wiih it elsewhere, ey 
granted, 


ON THE EFFECTS OF HEAT. 97 * 


granted, it follows, that every particle of matter will be 
surrounded with an, atmosphere of caloric; the density of 
which will increase, as the distance from the centre of the 
particle decreases ; and this probably in a duplicate ratio. 
Hence, no two particles of matter can touch each other*, 
This is a fact, which was proved long ago by Sir IL 
Newton. 

When the attraction of the particles of a body for each Constitation 
other is so great, that the distance between them is less oi aa 
than the particles themselves, all motion among them must 
be prevented, and the body, consequently, will be solid. 

But, if the distance between the particles of a body be 
greater than the particles, yet, if the density of the atmos-~ 
pheres, which surround them, be very great, all motion 

may still be prevented ; for it is evident, that they can only 
be moved by compressing the atmospheres; the density of 
which may be too great to admit of this compression by any 
force less than what would destroy the texture of the body: 
in this case, also, the body must be solid.. It is probable, 
that the first case never occurs : the density of the atmos- 
pheres, therefore, is the cause of solidity. Hence the 
particles may be at a great distance from each other, and 
the specific gravity of the body vary little. The size, form, 
‘and weight of the particles, (all of which probably vary,) 
must also be taken into consideration. 

Sir 1. Newton supposed, that the particles of fluids were Constitution 
spherical; and in this manner he accounted for the °! S¥i4s 
facility with which they yield to the slightest impulses 
But if the particles of solids be of different forms, {which 
may be considered as proved by Haiiy,) it is difficult to 
conceive how they can be converted into spheres by the ap- 
plication of heat. But it is easy to conceive, that the accu- 
mulation of caloric will augment the atmospheres, and 

_ thus-cause thém to approach to the form of spheres, let the 
_, form of the’particles be what it may. The same effect will 


* When I say, that no two particles of matter can touch each other, 

I speak of those which are homogeneal. It is possible, { had almost 

' said probable, that the atoms of oxigen and hidrogen, in the state of 

water, dotouch each other. This may perhaps help to distinguish che- 
tical combination from cobesion, &c. 


Vou. XXXIL—FEs. 1812. H be 
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be produced, if the attraction of the particles for each other 
be diminished: for in this case the atmospheres will ex- 
pand. Either of these causes, or both combined, will occa= 
sion the body to become fluid ; for the density of the at- 
mospheres will decrease as they extendt and thus tke 
motion of the particles will be facilitated. The form of the 
particles also will influence the fluidity of the body. The 
more spherical these are, the less resistance will there be te 
their motion. Hence, to form a perfect fluid, the particles 
must be perfectly spherical, and placed at such a distance 
from each other, that the density of their atmospheres, 
where they come into contact, shall be 0: and this distance, 
probably, must be infinite. It must now be clear, that the 
specific gravity of fluids may be very various, and also ° 
that they may contain very variable quantities of caloric. 

If we suppose the affinity of the particles ef the body to 


be still farther diminished ; or the sphericity of their at- _, 


mospheres to be increased by a fresh addition of caloric ; 
it will necessarily assume tne state of a gas. A gas then is 
a more perfect fluid than a liquid is. Gasses also may 
contain variable quantities of caloric, and vary in specific 
gravity. 

- From all that has been said, it must be evident, that a 
solid may contain more caloric than either a liquid or a 
gas ; and, of course, that the quantity contaimed in a liquid 
may exceed thatin a gas. But the same body, when solid, 
will-contain less caloric than when liquid; and less when 
liquid than in the gaseous state. It is also clear, that the 
specific gravity of a solid may be less than’ that of a liquid ; 
and it is even possible, that the specific gravity of'solids and - 
liquids, may be less than that of some gasses. 

We have seen the combustion of oxigen and hidrogen 
explained according to this theory ; let us examine, how it 
accords with other chemical phenomena, 

When azote and oxigen are mixed in due proportions, 
and an electric shock 1s passed through the mixture; the 
atmospheres of those particles, through which the shock 
passes, aye rendered of a uniform density, and the particles 
unite. But the combustion does not spread throughout 
the whole mixture; beeause the particles which combine 


do 
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do not part with a sufficient quantity of caloric, to equalize 
the neighbouring atmospheres; the shock therefore must 
be repeated : Hence it follows, that nitric acid contains a 
large quantity of caloric: but, as its specific gravity greatly 
‘exeéeds the mean of that of its componént parts, the atmo- 
_sphere, which surrounds its particles, must be very dense. 
It is needless to add, that this is confirmed by almost every 
experiment, in which nitric acid is employed. 

Again, azotic and hidrogen gas cannot be. combined arti- 
ficially, because the affinity, which these gasses have for 
calorie, greatly exceeds that which they have for each other. 
But when the hidrogen is nascent, its affinity for azote, 
being assisted by that of the surrounding bodies for caloric, 
causes their union. It may even be conceived, that the 
hidrogen seizes on a part of the caloric of the azote; and 
the whole quantity being divided between the two, the re- 
sistance is diminished; they then unite, and ammonia is 

“produced. 

The effects of compression on gasses may be thus ex- 
plained. By bringing the particles nearer to each other, 
the density of their atmospheres is increased ; they therefore ° 
exert a greater resistance, and the elasticity of the gas is 
increased also. If the compression be sudden and violent, 
a quantity of caloric is disengaged. It is exceedingly pro- 
bable, that, in this case, the elasticity of the gas 1s injured. 
I have frequently thought, that I have observed this effect 
produced on atmospheric air ; and I recollect to have seen 
the same remark in print, although I cannot precisely re- 
member the place. If a mixture of oxigen and hidrogen 
be suddenly compressed, the heat, which is extricated, will 

“equalize the atmospheres, aud the gasses will combine. If 
the compression were gradually applied ; it is probable, that 
no union would take place. It must be evident, that rare- 
faction will produce an effect contrary to that produced by 
compression. A part of the air being removed, the atmo- 
spheres will meet with less resistance ; they will of course 
expand. By this means there will be occasioned, so to 
speak, a vacuum of caloric; it will therefore rush in from 
the neighbouring bodies, and thus cold will be produced; but, 
oo peeing the air, there will be a redundance of caloric; 

5 ee the 
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the thermometer therefore will rise. This also agrees with 
experiment, I have observed it several times this morning. 

The expansion and contraction of gasses, by an increase 
or diminution of temperature, will be easily explained. 
As the addition of caloric will increase the density of the. 
atmospheres, expansion must ensue, The abstraction of 
caloric will occasion a diminution of their density ; the at- 
traction of the particles, therefore, for each other will pre- 
vail: they will then approach; and, in many cases, con- 
dense into a liquid, or even a solid substance, | 

There are many substances, as wax, tallow, &c., which 
assume various degrees of consistence in passing from the 
solid to the fluid state. This may be accounted for by the 
increasing sphericity of the atmospheres, which surround the 
particles, of which these bodies are composed ;: as this ine 
creases, their motion must be facilitated. 

The malleability, tenacity, and ductility of metals, are 
explained in a similar manner: the atmospheres not being 
too dense to admit of motion, when a considerable force 
is applied: and the attraction between the particles being 
sufficiently strong to prevent their separation. When the 
atmospheres are too dense to permit the motion of particles 
by the application of a considerable force, the body must 
be brittle, or exceedingly hard, according as the affinity of 
the particles for each other varies. When the atmospheres 
are very far extended, the body will also be brittle, or ra- 
ther friable, from the diminished attraction of the particles, 
When zinc is.cold, it is brittle, because its atmospheres are. 
too dense to admit of the motion of its particles; a small 
addition of caloric renders it malleable, by increasing their 
sphericity: anda still greater addition renders it friable, by 
separating the particles too far from one another. Perhaps 
the difference between hot short and cold short iron may 
depend, in some degree, upon a similar cause. When ig- 
nited steel is suddenly plunged into cold water, it becomes 
brittle, owing to the separation of too large a quantity of 
caloric; but by exposure to heat, it may be made of different 
degrees of hardness, so as to answer various mechanical 
purposes. We may thus, I think, account for the effects - 
produced by calorie in the tempering of steel: always re= 

ange Ny collecting, 
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collecting, that, motion is facilitated by the addition of 
caloric. Elasticity is caused“by the compression of the at- Elasticity. 
mospheres, and their return to their former state, 

There is another phenomenon, which I believe no one Expansion of 
has ever attempted to explain, I mean, the expansion of pe a of 
water by a diminution of temperature. We will suppose, temperature. 
with Mr, Dalton, ‘that water is at its maximum of density 
at 36°. Its expansion by heat requires no explanation. 
Let us see how far its expansion by cold may be accounted 
for. It must be granted, that ice has a less affinity for calo- 
ric than water has, otherwise water would not give out 
caloric at the moment of its becoming solid. Hence it 
follows, that, when water is cooled, it must at last reach 
some point, at which its affinity for caloric will diminish. 
In most substances this probably does not happen till they 
reach the point of congelation: but when water is cooled 
below 36°, its affinity for caloric begins to diminish ; the at- 
mospheres, therefore, which surround its particles (and of 
course the water itself) will expand. Although the particles 
are nearest to each other at 36°, their attraction is not then 
sufficient to overcome the resistance of their atmospheres: 
these therefore will continue to expand, until they are so far 
rarefied as not to be able to resist the affinity of the particles 
for each other. But this will not happen till the water is 
cooled many degrees below the freezing point, unless by 
/ agitation, or some other means, they are brought nearer 
into contact. 

It was before stated, that the density of the atmospheres Its expansion 
was the cause of solidity : but the specific gravity of ice is atone 
less than that of water; it also contains less caloric; hence crystallization 
its atmospheres must be less dense; it ought, therefore, vad eae 
to be more fluid than water, which is not the fact. How bodies. 
is this anomaly to be explained? It must be remembered, 

- that not only ice, but all solutions of salts, &c., which form 
prismatic crystals, undergo the same expansion, during their 
transition from the fluid te the solid state. It is pros 
bably the tendency, which the particles of these bodies 
have to arrange themselves in prismatic forms, that causes 
this expansion ; and the diminution of specific gravity may 
be occasioned by interstices between the prisms. In addi- 

tion 
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tion to this, it may be observed, that jee always contains a 
quantity of air. Dr. Priestley ascertained, that, whea water, | 
previously freed from air, was frozen in close vessels; it 
gave out, on thawing, a quantity of azote; and this he 
repeated several times, on the same water, and with the | 
Expansion of same effect*. The expansion of iron during solidification | 
iron on solidi- ; dius s 4 
Geation, depends probably upon the detention of a quantity of caloric | 
between the pores of the metal in an uncombined state, | 
(i. e. not forming part of the atmospheres,) and by ham- 
‘mering, this may be disengaged. Those -bodies, which 
congeal into a sbapeless mass, without any appearance of 
crystallization, contract, as might be expected, during 
solidification ; and*this may tend to contirm the explana- 

tron given above. 
Repulsion I have purposely avoided making any mention of the 
ratichera ee repulsion, supposed to exist,. between the particles of 
caloric an _—€aloric; as I believe, that all the phenomena may be ex- 
ieerudart plained according to the ordinary laws of affinity. I will 
endeavour to explain this, in oneinstance ; the expansion of 
_gasses by a diminution of pressure. During the expansion, 
- cold is produced, as was explained \befure ; the caloric, 
which rushes in, arranges itself around the particles of the 
gas, according to its affinity for them ; and thus removes 
them to a greater distance from each other. In addition to 
this, it must be recollected, that the particles will exert an 
attraction, beyond their own atmospheres, upon’ those of 
the neighbouring particles; this will tend to rarefy the 
atmospheres, and of course to expand the gasses. It is not 
No repulsion necessary to suppose, that the particles of water and oil 
a repel each other ; if the attraction of the homogeneal pare 
ticles be stronger than that of the heterogeneal, they, will 
not unite, ant 
Singular I will now mention a phenomenon, which I once observed, 
phenomenon. and which, I think, may be explained according to, this . 
theory. During the evaporationof a solution of snhiaa bonate 
of soda, which had been exposed to a stream of sulphurcus 
acid gas; I observed a number of globules to arise, and run 


* ‘This tends to confirm Girtanner’s Theory, that azote is an oxide of 
hidrogen.—[See also the hypothesis of Berzelius, Journal, vol. XXX, 
p. 270. C.J 

about 
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about upon the surface of the solution. They did not ap- 
pear to be of a gaseous, but of a liquid nature: they were 
exceedingly spherical, and their specific gravity so small, 
that they scarcely sunk at all into the liquid. The bubbles 
of steam, which were abundant, always receded from them; 
so as to leave a considerable space around them in every di- 
rection. Dr. Higgins observed a similar phenomenon, du- A similar 
ring the distillation of a mixture of sulphuric and acetous eee 
acid. TI will give the description and explanation of it, in Dr. Higgins. 
his own words.—** When the quantity of acetous acid 
« amounted to about three ounces, and rose in the receiver 
“© so high, that the distance between its surface and the 
‘© nozle of the long slender neck of the retort did wot 
‘© exceed a quarter of an inch, and when the drops fell at 
** the interval of three or four seconds, each of them, re- 
«© bounding after the fall, and still preserving the globular 
“ form, rolled on the acid liquor; and then, after floating 
«* ijn a quiescent state for five or six seconds, burst sud- 
«¢ denly, and spread upon it. Some of these globules in 
** their motion struck the preceding ones, and frequently 
«‘ the motion was communicated without either of them 
‘* bursting for ‘some seconds after they became quiescent. 
Afterward, when the acid in the receiver rose, and was 
* not distant from the nozle of the retort by more than the 
«¢ diameter of a large drop, the liquor, which trickled down, 
«© did not discharge itself into the acid, either in the fore- 
_ going maner, or in that of a column; but it formed vlo~ 
« hbules of six times the former bulk, each of which, pre- 
‘‘ serving its proper form, sunk by half its diameter into 
‘© the acid liquor, without mixing with it; but when the 
** size of any globule increased so as to exceed 73, of an 
“inch in-diameter, it then parted from the nozle, and’ 
‘© spread on the liquor. All this looked as if each drop car- 
“¢'yied its proper atmosphere of repellent matter, which it 
' retained for a considerable time, with a force greatly su- 
*“iperior to the weight of a.grain, for the drop could not, 
““e"by reason of its mere aggregation, rebound from liquor 
“© of the same kind, and’ roll on it, and dip and swell in it 
‘* without mixing.” Dr. Higgins could not produce the 
same appearance, in the distillation of water, or of spirit of 
wine, . T will 


104 


Nitrogen ex- 


QN THE. EFFECTS OF HEAT. 


I will add one more extract from Dr. Higgins’s work, 


pelled from the which is remarkable, as it confirms the results of the ex- 


Jungs ia res- 
piration. 


Coagulation 
of salbumen. 


periments of Messrs, Allen and Pepys, in the respiration of 
oxigen; and the conclusions which they have drawn from 
them. » After describing the method whieh he employed to 
respire the gas, &c.; he adds, ** I do not hesitate in con- 
** cluding, that the former (azote) was expelled from the 
* lungs during the. respiration, along with the matter, 
‘© which contributed to the formation of the fixable air.”’ 

Lam sorry that it is not in iny power to digest this paper inte 
a more intelligible form : butit is not more than ten days since [, 
met with Dr. Higgins’s book ; aud it wili be a considerable 
time before I shall have leisure to resume the subject, It 
has extended to a much greater length, than I at first in- 
tended: I am however canscious, that much more remains 
to be said, and many objections to Le answered; but 1 am 
not aware of any, which may not receive a satisfactory an, 
swer, according to the priuciples already laid down. The 
importance of the subject must be my apology, for sending 
it in this unfinished state; and if it should be the means of 
drawing the attention of some able chemist to Dr. Higgins’s 
work, and even in this remote way contribute to the ims 
provement of the science, my intention will be fully 
answered, 

I an, sir, 
Your obliged and constant reader, 


: L. 0. Gc. 


P.S. It may be thought, that the coagulation of albu- 
men by heat is inconsistent with the foregoing theory. ‘To 
satisfy myself of what actually does take place, during its 
coagulation, I poured into a glass tube a certain portion of 
the white of anegg, (which is albumen as pure as it can be’ 
procured,) and with a diamond marked the height to which 
it rose in the tube. The tube with its contents was now 
plunged into warm water, and the whole apparatus set upon 
the fire. As soon as the albumen was heated only a few 
degrees, I could observe bubbles of gas separating from it 
very abundantly; and before it had begun to coagulate, 
it bad assumed the sparkling appearance of water impreg= 

nated 
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nated with carbonic acid. After the water had boiled for 
some time, ‘the albumen appeared perfectly white, and was 
nearly solid; (it does not become perfectly so till cold). 
In this state it was removed from the fire, but I was sur- 
prised to find its bulk increased, rather than diminished, 


for its surface was very globular. I had not however kept it | 


out of the water more than a minute, before it had sunk 


considerably, so that its surface was now become concave. ' 


If in this state it had heen suffered to cool, it would cer- 
tainly have occupied considerably less space, than when 


fluid ; notwithstanding the extrication of the bubbles of | 


gas, which never rose to the surface, but always continued 
' mixed with the albumen. When it had cooled only a few 
degrees, it was replaced upon the fire; its surface soon rose 
again, and by continuing the heat, at last burst, and a 
quantity of vapour made its escape. The albumen was 
now full of holes, occasioned either by the separation of gas, 
or of aqueous vapour. From the experiments of Dr. 
Bostock it appears, that the white of egg contains 80 per 
cent of water. Now when this circumstance is also taken 
into consideration, I think no one would urge the coagula- 
tion of albumen by heat as an objection to the foregoing 
theory., From the experiments which I have just related, 
jt appears exceedingly probable, that albumen contracts 
during solidification, as is the case with most other bodies ; 
and at any rate, the extrication of gas, and the quantity of 
water which it contains, will easily account for the apparent 
anomaly. 
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It may however still be objected, If heat causes other Objection 


‘bodies to become fluid, how can it be the cause of the co- 
agulation of albumen? I might reply, that the density of 
the atmospheres, which surround the particles of albumen, 
is too great, to permit the particles themselves to approach 
each other sufficiently near to produce a solid; but that by 
the addition of caloric, these atmospheres are equalized, 
and thus the resistance to the motion, (and consequently to 
the union,) of the particles is removed, or at least dimi- 


from it, 


“nished. I do not however urge this reason, because L believe Answered. 


jt to be far more probable, that the albumen undergoes 
some chemical change, by the application of heat; and I 
think, 
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think, that Mr. Hatchett has clearly proved, that coague- 
lated albumen is possessed of chemical properties essentially 
different from those which albumen possesses in a fluid 
state. 

I perceive from a note in Dr, Thompson’s System of 
Chemistry, that Mr. Dalton supposes the particles of 
gasses, to be surrounded with atmospheres of heat ; but, as 
I-have ‘never seen Mr. Dalton’s work, I cannot pretend to 
say how far he may have anticipated any thing which I 
have said. Dr. Higgins is undoubtedly the author of the 
theory, and I have endeavoured to extend it to all the che 
mical phenomena, which recurred to my recollectiony 

From the same excellent work, (Dr. Thompson’s Che- 
mistry) I have become acquainted with Mr. Gough’s expe- 
riments on the elasticity of caoutchouc. When J wrote the 
paper above I was reading this work, but had not read so 
far as the part which gives an account of these experi- 
ments* : I was therefore very agreeably surprised, to find 
the same conclusion drawn from experiment, which I had 
previously deduced from theory, viz: that caloric is the 
cause of elasticity. 

Many substances (e.g. carbon) will not combine with 
oxigen, until ignited ; it is perhaps needless to observe, 
that the addition of caloric equalizes the density of the at- 
mospheres, which surround the particles of these bodies, 
and that this is the cause of their combination. 

It has been objected, by the French chemists, to the theory 


of Dr. Davy, respeeting the metallic bases of the fixed ~ | 


alkalis, &c.: that, if potash (for example) were an oxide of 
potassium, its specific gravity, like that of all other metallic 
oxides, should be less than that of the metal, from which it 
is formed. Not to insist upon the circumstance, that pot- 
ash is a hydrate of the oxide of potassium, I think it may 
be clearly conceived, according to the principles stated 
above, that oxigen may be so far condensed by the abstrac- 
tion of caloric, as to increase the density of potassium, 
{or perhaps even of any other metal,) considerably. Ac- 
cordingly we find, from the experiments of Gay-Lussac and 


* This postscript was sent some weeks after the letter to which it is 


annexed, <r, 
Thenard 
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Thenard themselves, that potassium decomposes almost all 

the metallic “oxides with inflammation. Perhaps this in- 

-crease of specific gravity, which potassium undergoes, may 

be farther explained as follows, It was remarked by 

‘Messrs, Gay-Lussae and Thenard, in the experiments just 

alluded to, that potassium decomposes the black oxide of 

iron without inflammation. Let it be granted, that, during 

the combination of iron with oxigen, the latter only is con- 

densed ; and that the metal suffers no condensation* : and it 

may, I think, be easily shown, that the specific gravity of 

potash must exceed that of potassium ; supposing the 
oxigen to be in the same state of condensation, as in the 

black oxide of iron. The-specific gravity of iron is 7°83 

and that of the black oxide, as nearly as I can determine it, 

is 4°5.—Now if the black oxide be composed, as Dr. 

Thompson has shown, of 78°5 iron, and 21°5 oxigen, it 

may be ascertained, by a very easy calculation, that the 

sp. gr, of the oxigen, as it exists in black oxide, is nearly 

1-7. If then we suppose, that the oxigen undergoes 

no farther condensation, when it combines with potassium, 

{which it certainly must undergo, or it would not decom- 

pose the black oxide) still it is evident, thata mere mixture 

of potassium, of the sp. gr. 0:6, and of oxigen in this ' 
condensed state, must be of a greater sp. gr. than the potas- 
siumalone. I have stated this, merely to show the possi- 

bility of the case, without reference to any theory whatever ; 

but when we add the consideration, that the oxigen is still 

farther condensed, and that potash is combined with water, 

every difficulty must be entirely done away. —Permit me to The difference 
suggest, that, as in alkahs. the Sp. gr, of the oxigen always oe oe ok 
exceeds that of the inetal, and in oxides falls short- of it ; kalis owing to 
this may possibly be the cause of their possessing such dif- Dia Gan 
ferent properties, and, in fact, constitute the ‘difference oxigen, 
between them, 


t 


L. O. C. 


* v think one Peat refuse to grant this; for it is scarcely con~ 
éeivable, ‘that the sp. gt. of iron is greater in the black acres than in 
the metallic’ state. 
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V. 


On the Prevention of Damage by Lightning. In a second 
Letter from Mr. BENJAMIN Cook. 


To Mr. NICHOLSON. 
DEAR SIR, 


Iw a former paper, which you inserted in your very valu- 
able Journal*, on the advantage and security that I 
supposed the nation would enjoy, if electric rods were 
placed at certain distances on the most elevated parts of the 
country, or if attached to the highest buildings at different 
places, so that the electric fluid might be carried off by the 
rods, as the clouds charged with the fluid passed over them ; 
by your remark at the close of that paper, it did not seem 
to strike you, as promising that advantage and security it 
did me, and you named an instance, where the rods had 
failed: But if one instance, or two, have happened, where 
the electric rods do not appear to have had any influence on 
the electric fluid, so as to carry it off without injuring the_ 
buildings, this is no proof of their inutility. We ought, 
before we pass judgment upon them, to have known the 
state ¢f the rods, and their elevation. It is very probable, 
that these rods had been up for many years, and nearly 
destroyed by rust; and perhaps in some parts the nature of 
the iron might have been completely changed or destroyed, 
atid nothing left but rust; nay in some places, even the 
rods might have been divided, or nearly so, by the rust ; so 
that a weak discharge of the electric fire would easily melt 
what was left; or they might have been carried in such 


_ directions across, or down the sides of the building, as to 


or even mis- 
chic f from 
them, 


pass by substances possessing greater power to carry off the 
fluid, than such rusty decayed conductors; and thus the 
lightning might have been by their means condueted so as 
to cause the very ruin, they were intended to prevent.— 
Besides, the points of the conductors might have been 
placed very low, so that clouds overcharged with the electric 


* Vol. XXIX, p. 305. } 
fluid 
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fiuid might have passed so near the buildings, that every 
part that was a conductor drew down the fire, as soon as the 
rods, which had lost a part of their power by rust. I say 
all this might have been the case, and we therefore ought 
not to say, that electric rods have been found ineffectual to 
ward off destruction. 
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I am desirous this subject should be fairly investigated, The subject 


indeed it is a national concern, and 1 do wish some able ,. 
person would take up the subject ; and if any of your cor- 
respondents could preduce any one instance, where the rods, 
having been found in proper order aud position, have failed, 
it would in a great measure prove their inutility. On the 
other hand, if any one instance could be brought forward, 
where they have proved beyond a doubt the protectors of a 
building, that without them would have suffered, some 
basis might be laid down to form a just idea upon.—This is 
certain, that we have each year to record great losses, both 
in property and lives, by the electric fluid; and if some 
plan could be devised, to remedy, if but in part, the evil 
experienced and complained of, great advantage and safety 
would be procured to society.—My opinion is, that electric 
rods are sure and certain preservatives to every house, where 
they are properly attached, if of the proper kind; and if a 
house can be secured, why not by the same means a whole 
parish, by a proper number of conductors ? 


merits invese 


But conductors are of little or no use made in the way Conductors im 


they commonly are, of a piece of iron wire one quarter of 
an inch in diameter, or perhaps less; for in many [ have 
examined they have not been so thick, some merely a strong 
wire. These in a year or two are nearly or quite corroded 

_ through with rust; and they are attached in a careless way, 
with a number of rusty points at top, directed to every point 


of the compass, and rising just above the chimney. It ap- 


pears, that, ifa rod is placed against a house or building, 


no matter how, the building is supposed to be safe; and if . 


this house or building is injured by lightning, it is the rod 
that was to have protected it, that 1 is declared inefficacious. 
These rods are generally put up by some carpenter, or 
builder, who knows nothing of the nature or properties of 
the fluid he is guarding against, and therefore brings the 

rod 


general de- 
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rod down any way that is‘most convenient, without consi+ 
dering whether it passes near or even touches any conduct 
ing substance in the building ; in which case the rod, ine 
stead of protecting, is calculated to bring on the building 
the mischief it was intended to prevent. 


How they Electric rods should be three quarters of an inch in , 
a diameter, according to my opinion; should not touch the 
applied, building in any part by three inches; and all their fasten- 


ings to it should be by nonconductors. They should end 
in a single point of brass, and this point be elevated: six 
feet at least, but ten feet if possible, above the highest 
chimney of the house. Ifthe rod: is not of brass, or & tube 
of brass, a strong brass wire ought to be wound round’ it, 
connected with the point, and passing once round the rod 
in the space of 12 or 18 inches, sufficient to keep the brass 
wire close to the iron, all down to the earth. I have no 
doubt upon my mind, from all the observation’ I have 
made, that electric rods of this nature will never fail to give . 
Instanceof perfect safety. Even on board vessels an iron chain, the - 
security, worst of all conductors that ean be called a conductor, has 
been known to preserve the/ vessel and crew.’ As a proof, I 
will quote a passage from Captain Cook’s Journal of his 
Second Voyage Round the World. ‘ April 25, 1774. 
“ Otaheite—This day we had a very violent tempest. We: 
“ were obliged to get our electrical chain up to the top-= 
“ oallantmast head, to secure the masts. | Removed: all 
« the iron off the decks, and secured down:all the hatches. 
'« —As the seaman, who carried the chain up, was 
** coming down, he got foul of the chain, and it ightning — 
** at the same time, he received a slight blow on the leg, 
“‘ which, though it did him no harm, shook every bone 
“‘ within him.’ Captain Cook had seen an instance of the 
great utility of the electrical chain in his former voyage, 


* 


pot a while at Batavia, which, being of a singular nature, I shall 
relate in his own words, or as they are given by. Dr. Hawkes 

worth, “ About 9 o’clock we bad a dreadful storm of 

* thunder, lightning, and rain, October 10, 1770, du- 

“ring which the mainmast of one of the Dutch East 

Indiamen was split, and carried away by the. deck : 
The main topmast: aud topgallantmast were shivered 
all 
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«© all to pieces ; she had an iron sj&ndle at the main top> 
is gallantmast head, which probably directed the stroke.— 
_&¢ This ship Jay not more than the distance of two cables 
** length from ours, and in all probability we should have 
¢s shared the same fate, but for the electrical chain, which 
«« we had but just got up, and which conducted the light- 
“© ning over the side of the ship. But though we escaped the 
lightning, the explosion shook us like an earthquake, the 
** chain at the same time appearing like a line of fire: a 
« centinel was in the action of charging his piece, and the 
« shock forced the musquet out of his hand, and broke the 
“‘ ramrod.—Upon this occasion I cannot but earnestly re- 
’ © commend chains of the same kind t6 every ship, whatever 
** be her destination ; and I hope that the fate of the Dutch- 
«* man will be a warning to all, who shall read this narra- 
- tive, against having a spindle at the mast head.” ; 
‘Thus even chains have been found protectors, and if Rods retom- 
proper conductors were attached to the main topgallant- poppe dh 
mast, running all down it witha joint at the place where the of chains, 
mast is jointed, it would always be inits place ; and I again 
say, I am pretty confident, that vessels would be secured 
from the injury they but too often sustain from lightning, 
as well as houses.—The rod would not be in the way of any 
of the rigging, and therefore I should think it would be a _ 
duty the masters of vessels owe to their sailors, as well as to 
the owners of the property they have on board, to be always 
provided against danger. I am, dear sir, 
Your obedient servant, 


BirMING@HAM, ; B. COOK. 
Caroline Street, Dec. 27, 1811. 


Dal 
n 


Vi 


Observations on some of the Strata in the Neighbourhood of 
London, and on the Fossil Remains contained in them: by — - 
JAMES “i ela Esq., Member of the Geological 
Society. 

(Concluded from p. 52.) 


Strata interposed between the Clay and Chatk. 
Ir: is almost impossible to speak with precision of the sub-ctrata beneath 


jacent strata, which are situate between the clay and the the clay, 
; chalk, uF 
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chalk, since very considerable variations occur as to their 
thickness, and indeed as to the form in which their consti<- 
tuent paris are disposed; and since there exist but few 
sections, at least in the neighbourhood of the metropolis, 
which present a view of the strata composing this formation. 
They are included in the following account by Mr. Farey : 
** A sand stratum, of very variable thickness, next succeeds, 
‘© and lies immediately upon the chalk, in most instances, 
** as between Greenwich and Woolwich, on the banks of 
“ the Thames; which has often been called the Blackheath — 
** sand, it frequently has a bed of cherty sandstone in it, 
* called the gray-weathers’’*, 


The bottom of On the upper part of a mound at New Charlton some 


the clay 


contains 
shells 


belonging to 
the stratum 
beneath. 


Shells in great 
measure disin- 


tegrated. 


traces of the lowest part of the blue clay appear, covered by 
not more than a foot of vegetable earth. This layer of clay 
does not seem to exceed two feet in thickness, which, indeed, 
it possesses only on the top of some of those mounds, which 
occur so frequenily as to render the surface in this district 
very irregular. In this clay oysters of different forms are 
found; some approaching to the recent species, and others 
longer and somewhat vaulted; but they are in general so 
tender, as to render it very difficult to obtain a tolerable 
specimen. With these also occur numerous cerithia, ture 
ritelle and cytheree, Lam.; all of which are ina similar 
state with the oysters, and appear to be shells strictly be- 
Tonging to the subjacent stratum, but which, having lain 
uppermost, became involved in,the first or lowest deposition, 
of the blue clay. | 

Immediately beneath the clay there is found a line of about 
three or four inches of the preceeding shells imbedded in a. 
mass of calcareous matter, the result of their disintegration. 
Beneath this are numerous alternating layers of shells, marl, 
and pebbles, for about twelve or fifteen feet: The shells are 
those which have been already mentioned ; but'are very rarely 
to be met with whole, and when entire are so brittle as to be 
extricated with much difféulty. In some of these layers. 
scarcely any thing but the mere fragments of sheils are to 
be found, and in others a calcareous powder only is left. 


* Report on Derbyshire, &c, vol. I, p. 111. 


The 
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The ‘pebbles are almost all of a roundish oval form, many Pebbles. 
, nee them being striped, but differing from those of the supe- 
ior stratum, in being seldom broken, in there: being few 
large ramose masses, abe in their not bearing any mnsif ka or 
traces of organization, Many of these pebbles are passing Fe 
into a‘state of decomposition, whence they have in some 
degree the appearance of having been subjected to the action 
of fire;) small fragments of shells are every where dispersed 
‘amohgst them. 
Beneath the pebbles is a stratum of light fawn colouréd Sand beneatt 
sand of about ten feet in depth, and immediately under this enads 
‘is the stratum of white sand, which is about five and thirty 
feet deep, andis here seen resting immediately on the 
chalk. 
At Plumstead, about a mile distant “@ a south-eastern di- Shells at 
- rection, there is'a pit in which the shells, about two years Plumstead, 
ago, were to be obtained in a much betterstate of preservation 
than at New Charlton; but this seam of shells, as the pit 
has been dug farther in, has by degrees. become so narrow, 
-as to be now nearly lost. In this pit, not only the shells 
already mentioned were found, but many tolerably perfect 
“specimens of calyptraa trochiformis, Lam., trochus apertus, 
~Brander., arce glycemeres, arce Natice, and many minute 
- shells in good preservation. All these shells appear to have 
‘entirely lost their animal matter, and, not having become — 
imbued with any connecting impregnation, they are exe 
/tremely brittle. On examination with a lens it also appears, 
thatin most of the specimens nothing.of their original surface 
remains, it having been every where indented with im- 
“pressions of the surrounding minute ‘sand, made while the 
“shells were in a'softened state. This circumstance is parti- Particular cha 
eularly evinced in ‘the cyclades, in which a particular chara¢- binge ee 
‘ter inthe hingewas thus concealed; in a mass of these shells concealed. 
from the Isle of Wight, it appears, that the lateral teeth are 
ecrenulated, somewhat similar to those of the mactra solida 
in the gravel stratum; but in the cyclades of Plumstead, 
this was not discoverable from the i bn) aries, which their sur- 
-face had sustained from the sand. 
The fossils of this stratum evidently agree with those found eee 


, by Lamarck and Mr. De France, above the chalk at Grignon, France, and in 
Vou. XXXI.—F es. 1812. I Courtagnon, — 
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Courtaguon, &c.; and they have been jast shown, incidentally, | 
to exist in the Isle of Wight. [In an eastern and southern 
direction fyom London this stratum with its fossils is freqnant- 
ly discovered, 

On the heath near He about four miles eastward of | 
Charlton, loug vaulted oysters are found similar to those al- 
ready mentioned. About two miles farther, in.the parish of | 
Stone, is Cockle-shell-bank, so called,as Mr. T horpe, the au~ 
thor of Custumale Roffense, says, p. 254 of that work, * from 
«« the great number of small shells there observable.” These 
are the cyclades already spoken of, and which Mr. John 
Latham, author of The general Synopsis of Birds, thought 
bore some resemblance to. tellina cornea, Linn., Histor. 
Conchyl. of Lister, tab. 159, fig. 14. Mr. Latham here also 
met with a species of cerithium, and another of turritella. 
Fragments of these shells are also frequently turned up with 
the plough in that neighbourhood. They have likewise been 
found at Dartford, at Rerieys and at gate to the 
southward. 


was a large mass of stone, of some hundreds weight, full of | 
shells, which was brought from a field, and used as. a bridge 


Sense, p. 255.) ° 
In several spots in the neighbourhood of Bromley, stone 
is found near the surface, formed of oyster-shells, still 
adhering to the pebbles to which they were attached, and — 
which are similat to those which have been just deseribed, as — 
occurring at Plumstead and at Charlton: the whole being 
formed by a calcareous cement into a coarse shelly limestone 
containing numerous pebbles. The only quarry: of’ this 
stone, which has been yet worked, is in the grounds of 
Claude Scott, Esq. The opening hitherto made is but — 
small; it is however sufficient to show, that the stratum | 
here worked has suffered some degree of displacement, ag | 
it dips with an angle of about forty-five degrees, 
At Feversham, over the chalk, Mr. Francis Crow has discos _ 
vered a bed of dark brown sand, slightly agglutinated by a si- 
liceous cement, and intermixed with a small portion of clay. 
{a this stratum, which has been hitherto but little explored, 
. he 
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he has found, ina siliceous state, specimens of strombus 
pes pelicani, and a species of cucullea, nearly resembling 
those which are met with in the Black-down whetstone pits. 

Patches of plastic clay are frequently found over the and frequently 
chalk: some of these are yellow, and employed for the com- PIP kes v 
mon sorts of pottery ; but others are white, or grayish white, different 
and are used for finer purposes.) The coarser clay is very wari 
frequently met with, nor are the finer kinds of very rare 
eccurrence. In the Isle of Wight two species of plastic 
white clay are worked for the purpose of making tobacco- 
pipes. A similarclay, which is used for making gallipots, 
is dug from the banks of the Medway. A fine light ash- 

coloured, nearly white clay, which is employed in pottery= 
works, is also dug at Cheam near Epsom in Surry. i 

The upper or flinty chalk, which is the next older stratnm, be i flinty 
is extremely thick, forming. stupendous cliffs upwards of orc, 
| six hundred and fifty feet high, on the south-eastern coasts 
ofthe island. It extends nearly through almost all that. part 
of the island, which lies south of a line’ supposed to be drawn 
from Dorchester in the County of Dorset to Flamborough- 
head in Yorkshire. 

‘In this stratum there is a great quantity of ffint, chiefly The flint in 
in irregularly formed nodules, disposed in layers, which pre arr layers. 
serve a parallelism with each other and with continuous seams 
of flint, sometimes not exceeding half an inch in thickness, 

The chalk contains a fine sand, which may be separated. by 
washing*. 

The fossils of this stratum are for the most part sels Fossils of this 
to it; very few of them being found in any other. They also ‘te al ae 

d ‘ 5 peculiar to it. 

appear to agree very closely with those species found in the Closely allied 
chalk of France, by Messrs. De France, Cuvier, and Brong- 4 those ja 
_niart. The number of fossils noticed by these gentlemen magne 
amounts to fifty; but they have yet only particularised a part 

ofthem. These are here compared with what appear to be 

the correspondent fossils in the English part of this stratum ; 

aud some others are also pointed out, which these gentlemen 

have not yet mentioned as being found in the neighbour- 


hood of Paris. 


“* The chalk. in the neighbourhood of Paris contains, according to Mr. 
Bouillon La Grange, magnesia ‘11, and Silex 0°19, 
i In 
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In the French stratum there occur, . b ak 

Two lituolites. No species of this genus is aetna as 
having been seen in our English chalk. But research has 
not been made with the necessary precision. 

Three vermiculites. The fossil figured Org. Rem. vol. 
III, pl. VII, fig. 11, was considered as a vermiculite, until. 
by removal of the chalk, and opening different wpecimens, it. 
was found to be a chambered and an adherent shell. Should; — 
these gentlemen not have perceived these circumstances. iny 
the specimens they met with, they: would certainly regard, 
this fossil as a vermiculite. It must also be observed, that, 
from the different forms in which the spiral part 1s disposed, 

- }ts division into two or three species might be authorised. 

Belemnites. These, according to Mr. De France, are dif. 
ferent. from those which accompany the ammonites of the 
compact limestone. The belemnites of our chalk,are smaller; 
than those of the limestone, beside which they, are different. 
inform, being narrower and more elongated, But Mr. De’ 
France may also have confounded with them the spines, of 
the echinus, which so closely resembles the belemnite: if 
that gentlemen should not have met with perfeet specimens, ' 
he might not beable to remark the difference between these 
two fossils. The characters, which he bas noticed, are howe, 
ever sufficient to lead to the belief of a,correspondence 
between the French and English fossils. iD 

Fragments of a thick shell of a Jibrous structure. The» 
doubts expressed respecting the nature of this shell, and 
the observations made with regard to it, offer anotherstrong 
point of agreement between the shells of the two strata. The. 
shell here alluded to is most probably that represented Org, . 
Rem. HI, pl. V, fig. 3; the structure of which agrees exactly | 
with that mentioned as found in the French stratum of chalk. 
That shell is however deseribed as being of a tubular form; » 
it is therefore right to observe, that. fossil pine do some- 
times possess this peculiar structure. 

‘A muscle. .No instance appears in which any shell of 
this genus has beeu found in our chalk. 

Two oysters. The Kentish chalk-pits yield at least three 
species of this genus. One of them bearing very much the 
form and appearance of ostrea edulis, ‘but being only about 

a fourth 
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a fourth of its size; one smaller, the serrated.edge of which 
places it in the family of crist@ galli; and the third still 
smaller, not balf an inch in length, crenulated on each 
tide of the hinge. ; 

oa species of pecten. . There are two or three small species 


| of pecten in the English chalk; beside a shell with long 


slender : spines, which may be safely classed with the pecten, 

A. crania (anomia craniolaris, Linn., crania personata, 
ier This fossil is not known in the English chalk; nor 
indeed could it be easily ascertained, unless the inferior 
valye happened to be well displayed. 

Three terebratule. T.. sulcata and a terebratula agreeing 
with anomia terebratula Linn. are frequently found in our 
chalk ; and sometimes another species, hardly half an inch 
in length, with remarkably acute and well defined ribs. 

A spirorbis. Traces of these shells are frequently found 
Se ip tare of the echznite. me 

Ananchite, (echinus ovatus), the crustaceous covering 


_of which, it is remarked by Messrs, Cuvier and Riauareaet, 


remains calcareous, and has assumed a sparry texture, while 


the middle alone is changed into silex. No actual change _ 


has however taken place. as far as respects the flinty part of 
the fossil, the flint having merely filled up the hollow of the 
sparry crustaceous covering, ‘This fossil is frequently found 
in the English chalk. 

' Porpite. These also occur in the English chalk. 

Five or six different fossil bodies called by the French 
oryctologists polypiers, one appearing to belong to the genus 
caryophylled. Several of these bodies, from the English 
chalk, have been figured in the Org. Rem. vol. I], Pl. XIII, 
fig 70 to 79. 

. Another is supposed to belong to the genus millepora. 
This is generally brown, and is in the state of oxidized iron, 
as resulting from the decomposition of pyrites. These fos- 
sils exist in the Wiltshire soft chalk. 

Lastly, shark’s teeth, ‘These also occur frequently in the 
English stratum. 


1a7 


Micsato. Cuvier and Brongniart state, that there are many Many more 


more fossils in the chalk stratum of France, than those 
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which have been just referred to. This is also the case with tum, and in 
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the fossils of the English chaik; since the following may be. 
enumerated as occurring in this stratum. Rugous palates, 
and though rarely, the scales and vertebre of fishes. Three 
or four species of stelle marine. A long saccular bivalve, 
with an uncommonly thin shell, of which so little has been 
hitherto saved, as not to give a chance of gaining a knows 
ledge of its general form or the structure of its hinge. 4 
bivalve, which approaches to a circular form, but isso thin 
as to afford but little hope of discovering its genus. A bi- 
valve, nearly circular, the margin turning upwards so as to — 
give it a patella or disk form, with numerous long processes 
passing from the margin and evternal surface, and fixing it 
to other bodies. A small pecten with sharp angulated ribs, 
not exceeding a quarter of aninchin length. A bivalve, not 
an eighth of an inch in length, finely striated longitudinally, 
bearing a bright polish, and seeming!y possessing its original 
light brown colour. Plates of the tortvise echinite, and 
several remains apparently of other species of this genus, 

When to these are added the remains of various echinz, 
such as conulites, cassidites, and spatangites, aad the different 
spines of echini which are found in this stratum ; and when it 
is ilso considered, that the present account is drawn up almost 
entirely froin the productions of chalk cliffs of not more than 
two miles in length, it will not be difficult to conceive, that 
the number of these fussils is not less in the English than in 
the French chalk. 

The state, in which these fossils are found, plaiiily 
evinces, that the matrix in which they are imbedded was 
formed by a gradual deposition, which entombed these ani+ 
mals while living in their native beds. The fine and delicate 
spinous projections of the shells are unbroken, and the spines. 
are still found adhering to the crustaceous coverings of the 
echini; neither of which circumstances could have occurred 
had these bodies been suddenly end rudely overwhelmed by 
these investing depositions, or had they been brought hither 
from distant spots.: 

it may be.said, that the specimens possessing the duitsed 
ters here alluded to are rare. With respect to the spinous 
shélls, however, they certainly occur often, although it is: 
alinost impossible to extricate them unbroken from their 

surrounding 
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sutrounding chalk; and the rarity of the specimens of ech#- 
nites with their attached spines depends in a great measure 
on the mode, in which these specimens are obtained. The 
specimens seen in cabinets are seldom found by the naturalist 
himself, but are preserved by the work people, who break 
the chalk, when avy uncommon appearances catch their eye. 
But it frequently. happens, that these marks are not seen 
until the piece is broken by their tool, and with it nlite. ge 
the entireanimal. ' 

The perfect state of the surfaces of the chalk: fossils proves Farther proof. 

also, that this deposition ‘proceeded from the surrounding ~ ; 
fluid ; and that it was not derived from the immediate action 
of any chemical agent on the shells and other calcareous 
coverings of the animals living at the bottom of the sea. » 
In the fossil animal bodies found in chalk, not the least 
diminution of the sharpness of their ridges or points is ob 
servable, nor is the least dulness. of the delicate lines and 
embossments of the crusts, or of the apines of the echinz, to 
be detected. 

That the deposition af chalk and of flint was sometimes Chatk and fiint 
alternate, and even, asit is expressed by Messrs, Cuvier and deposited ale 
Brongniart, periodical, appears from tt.e seams or strata of , ppnateNe 
flinty nodules, and particularly from the widely extended 
flat or tabular flinty dexposttions interposed between the 
chalk. 

But that the chalk was permeated by the silex at SOME But the chalks 
distance of time after. the deposition of the former, seems permeated by _ 
also to be proved by the state of the fossils of this stratum, hier nice | 
There does not appear to be a single instance, in which the deposition, 
avinial remains are impregnated with silex. On the con- 
trary, the substance of all these fossils has become calcareous 
spar, and their cavities have been filled with flint ; thus 
plainly evincing, that sufficient time must have elapsed 
for the crystallization of the calcareous spar, previously to 
the infiltration of the flint. 

It may not be improper to remark, that in no instance The fiint has - 
' does the flint, although in contact with the calcareous spar, Grit thechalk, ) 
appear to have become mixed with it. The reverse of this. but the chalk 
is the case with the chalk, since this latter may be seen in ai sae 
: almost oe degree of union with the flint; from being 
¢ blended 
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blended with its substance, to being merely united with its 
surface, and forming the white coat of the flint. It 
has been, without doubt, from certain appearences result- 
ing from this uvion, that Mr. Carrosi and others have been | 
led to believe in the change of lime to flint. 
“Theory of the There can be hardly any hesitation in agreeing with Mr. 
“pope ih Jameson, that the most probable explanation of the forma- 
tion of imbedded flint is that which was first proposed by 
Werner; “ that, during the deposition of chalk, air was 
** evolved, which, 1n endeavouring to escape, formed irre- 
«* cular cavities, that were afterward filled up, by infiltrae:, 
‘* tion, with flint’*. The decomposition of the softer parts 
of the animals, which were thus entombed; may be con- 
sidered as a very probable source of a part of those gaseous 
matters, which formed these cavities: and the conneetion . 
of the animal remains with these nodules of flint is easily ex~ 
plained, by supposing the shells, crusts of: the echinz, &e., 
to have projected into these cavities, or to have been ade 
herent to their sides, at the period at whieh this infiltration 
took place. ‘ae 
The flint That the separation and deb aaaich of the ities foveehiag 
formed by cry these siliceous nodules wave been the work of crystallization,is 
oapte rendered evident by the cavities left either in these nodules, 
or in the fossils, being generally hned with quartz crystals, 
A difficulty While endeavouring thus toexplain the formation of these 
answered. flinty nodules, and the filling up of the cavities of the fossils 
with flint, a difficulty arises from observing these bodies insu+ 
lated as it)were in their bed of chalk: it not being easy to 
conceive, how so copious’an infiltration should have taken 
place into these cavities, while the surrounding chalk should 
only have received a slight intermixture of siliceous grains. 
Formation of | Something aualogous is however observable in the forma. 
a gto tiou of the calcareous stalactite; since in those cayerns, in 
* which these concretions have been forming for a very long 
period, the infiltration, by which they are formed, is found 
to continue to the present day; proving, that the interstices 
of the superincumbent stone have not yet been filled by the | ’ 
concreting of the earthy particles held in solution in the,pers 
* System of Mineralogy by, Prof. Jameson, vol. J, p. 172. jig 
colating 
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colating fluid, by the crystallization of which these bodies 
have been formed, and are now augmenting. __ 

‘The Oberstein nodules of agate appear to have been Oberstein no- 
formed under somewhat similar circumstances ; since it is in 14¢5 of aBates 
general evident from their external surfaces, that they also 
have had very little adherence to their matrices, which would 

hardly have been the case, had these been highly impregnated 

with silex. 

.» The hard chalk lies immediately beneath the soft chalk, Hard chalk 
In this stratum there are no flint nodules. <* Its beds,” “acai site 
according to Mr. Farey, ‘‘ increase in. hardness, until near 
*¢ the bottom, where a whitish freestone is dug, at Tottern- 

** hoe in Bedfordshire, and at numerous other places ;. that 
«brought from Ryegate and other quarries of this stratum, 

*€ south of London, is used as a fire-stone*,” 

/It has been generally supposed, that these two strata of a different 

chalk are of one formation: but not only the absence of the formation. 
flints, but the characters, of their fossils, prove them to be 
of distinct formations. WNo-fossils indeed are marked by Its fossils 
more decidedly peculiar characters than those of this stra- P&Culiat 
tum; since hardly a single fossil has been found in it, 
which has been met with in the soft chalk, or any other 
stratum. 

It is in this chalk, that the genus ammonites is first met Ammonites 
with ; or, in other words, it appears, that the water, which frst occur in its 
formed this stratum, was that in which this genus last ex- | 
isted, no traces of it having been seen in the soft chalk, or | 
in the other superior strata. The chief, and perhaps the 
‘only circular spevies of this genus, which has been found in 
this stratum, is of a large size, with nodular projections ou 
its sides, toward the back, which is generally flat. “This One species 

fossil appears to be of a different species from any of those, saa babi 
that are found in the subjacent strata. . ‘ 

_ It is very remarkable, that in this stratum, the last in Onewith al- 
which the genus ammonites is met with, so remarkable a Most generic 
deviation from the original form of the genus should occur, cea wiersee 
as almost to claim its being considered as the characteristic 
pf another genus. In the fossil here referred to, which pose, 


’ * Report on Derbyshire, &c., p. 112. 
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cesses. all the other characters of ammonites, ithe spiral coil 


is disposed in a form rather approaching to that’ of the oval” 


than the circle*. 

In another fossil of this stratum a still more ienalecdiatintl 
deviation exists. This fossil possesses the coucamerations 
and the foliaceous sutures of the cornu ammonis; ‘but, in= 


stead of being spirally coiled, it has its ends turned toward 


gach other, somewhat in the form of a canoe. This peculiar’ 
form has led to the placing of this fossil under a naagters 
genus, which has been named scaphitesf. 

Of the extent of this stratum no correct account ae been : 


given; but there is sufficient reason for behheving, that it: 


accompanies the other chalk in its range through this island. 


It alvo appears, that its peculiar fossils exist in it at very” 


considerable distances. Thus the oval ammonite, which is 
found in the Sussex hills, likewise occurs in the hard chalk 


of Wiltshire ; and the scaphites, another inhabitant of the” 


Sussex hills, has also been discovered in Deane 
eg pe 
On comparing the preceding sketch with the Essay on she 
Mineralogical Geography of the neighbourhood of Paris, 


by Messrs. Cuvier and Brongniart, some important varia~ 
tions will be perceived between the strata found above the: 


chalk in this island and in France, In France, the strata 
above the chalk differ both in number and quality from 


those, which have been hitherte observed in a similar situas _ 
tiou mx England. In France teo, several strata of sand and. 


sandstones exist above the strata of the gravel formation; 
which in this island appear to be highest. ; 

The first of these differences appear to result chitity from 
the existence of numerous beds or patches, the formation of 
which must have depended on certain local circumstances, 
such as the existence of fresh or salt water lakes, at the pe~ 
riod of the drying up of a former ocean; the differént chee 
mical donibitations which might thence have takén place $ 
&c. But the oceurrence of such variations can hardly be 
considered as interrupting the continuity of the reniie's 


cation. 


* Organic Remains, vol- III, pl. EX, fig. 6» 
¥ Ozganic Remains, vol, WI, pl. X, fig. 10 and 11. 
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Indeed when it is considered, that in France much mote 
frequent cpportunities are afforded of examining the stratifi- 
cation immediately above the chalk than in England, it will 
not be regarded as improbable, that several of these beds or 
patches may exist here, the discovery of which would render’ 
the accordauce of the two series of strata much more close. 

‘Bven from the examinations, which haye been already 
made, the identity of the French and English chalk is esta- 
blished, The British strata above.the chalk are also found 
to contain patches of plastic clay, of most of the varieties 
mentioned in the French strata, as well as patches of coarse 
limestone, with its accompanying sand and its peculiar 
fossil shells, such as are found to exist jn the corresponding 
French strata, _ 

The other difference, the existence, in France, of beds 
of sand and of sandstone above those of gravel, which are 
the highest strata of this island, is very remarkable. May 

it not be attributable to the abruption, from this island, ‘of 
the superior strata or beds of this formation, by that catas- 
trophe, instances of the rer ienken force of cis have been: . 
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Experiments on Muriatic Acid Gas: by J. Murray, Lece 
turer on Chemistry, Edinburgh, 


To Mr, NICHOLSON. 
SIR, - ° Edinburgh, Dec. 28, 1811. 


Tue» state of my health has not allowed me to send you Reason ef 

an earlier account of the farther experiments on the nature ¢elay, 

of muriatic and oximuriatic acids, which I announced in my 

Jast communication. I now beg leave to submit them to 

the attention of your readers, 

' Thave already observed (Journal, vol. XXVIII, p. 189,) Two modes of 


that there are two modes of investigation, by which the cos ea el 


question at present under discussion with regard to the mutiatic acid, 
. nature 
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nature of the relation between muriatic and oximuniatic 
acids. may be determined. Either it may be shown, that 
oXimuriatic acid does or does not contain oxigen; or it may , 
be proved, that muriatic acid gas does or docs not contain 
water., {en4 
Direet mode, Jf it. be proved, that oximuriatic oa contains oxigen, 
then it must be regarded as a compound of that element 
with muriatic acid, and the discussion is at once terdther 
nated. 4 
Indirect, from «© The other mode, shough less direct, is equally conclu- 
eximuriatic sive, In the experiment. of the mutual .action of oxi-. 
acid and hicdro- Bt hy ; maine z ? ; 
gen forming ™auriatic gas and hidrogen gas, muriatic acid gas is the sole 
muriatic acid product. Myr. Davy regards it as a compound formed by 
ee. their union; and, if it can be shown to be the real acid’ 
free from water, or any other ponderable matter, this is the 
conclirsion, which appears necessarily to follow. Buty if 
muriatic acid gas contain water, the conclusion is madmis- 
sible ; the origin of this water must be accounted for; and 
there is no other mode of doing this, but by the established 
theory, that oximuriatic acid is.a compound of muriatic’ 
acid and oxigen; and that, in its action on hidrogen gas, 
its oxigen combines with the hidrogen, forming water, 
which the muariatic acid, its other element, holds combined. 
with it im the gaseous form. - The proof therefore of the 


existence of water in muriatic. acid gas is a conclusive proof 4 


of the truth of that theory, and at the same time a demon- 

stration of the falsity of the opposite hypothesis. My 

former experiments were designed to gain proof of the exist- 

Attempts to ence of oxigen in oximuriatic acid: those which.] have now 

establish this. + state were undertaken with the view of obtaining evi- 
dence of the existence of water in muriatic acid gas. . 

Difficulty in The difficulty is to find in this mode of investigation an_ 

panda ae experiment, which shall be conclusive. | Such is the facility 

ting of exyta with which both hypotheses may be adapted to the phe- 

— enber nomena, that there is scarcely a case of chemical action 

exerted either by muriatic or oximuriatic acid, in which an 

explanation may not be given in conformity to the one as 

well as to the other. And although the explanations afforded 

by the common system are less complicated than those of 

the other, and are more conformable to analogy from simi- 

lar 
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lar cases of chemical action exerted. by other acids, yet still, 
sincea possible explanation, may be given by the latter, the 
question remains so far undecided... .. TP hadate 
This. observation applies to the experiments; eS which Instances of 

it was inferred, that water exists in. muriatic acid gas; %- 
. though at first view.they appear to proveit, the proof, must " 

be admitted to be doubtful, as they admit of explanation 

on the opposite opinion. ‘Thus the proof from the agency 

of water in facilitating the expulsion of muriatic acid! gas 

from dry muriates is ambiguous, as the water may be sup- 

posed to. operate either by its affinity to the acid, or by af- 

fording hidrogen to form it. ‘The production of hidrogen, 

when metals are acted on by muriatic acid gas, isa proof of 

equal ambiguity ; ; since it may be supposed to be derived 

either from the decomposition of the acid, or of water exist- 

ing init. Even apparently the most conclusive of all these 

facts,—the production of water, when muriatic acid gas is 

acted on by substances:with which acids in general com- +o 

bine, as for exainple the metallic oxides, admits of this dou- 

ble explanation. The acid‘is absorbed; and it might be 

inferred, that it combines with the metallic oxide, while the 

water which appears’ is deposited fromthe gas, ‘in which it 

had previously existed in a state of combination. But this 

conclusion, though:conformable to the most extensive and 

strict analogy, is avoided on the opposite hypothesis of mu- 

riatic acid gas being a compound of oximuriatic acid and 

hidrogen, by the supposition, that the acid is decomposed, —.. 

that its hidrogen combines with the oxigen of the metallic 

oxide, and forms this water, while the metal itself combines 

with the oximuriatic acid. | : 

_ If we can procure however a substance not oxidated, and Only mode of 
yet capable of combining with muriatic acid, this source of datas ben 
ambiguity is avoided, and the experiment may be rendered wii 
conclusive. There is only one such substance—ammonia. | 

No oxigen can be detected io its composition, and Mr. 
Davy himself admits, that it combines directly with muria- 
tic.acid, and does not decompose it. It cannot therefore 
cause any formation of water. Neither can it be supposed 
to afford water; for, when dried by exposure to substances 
having a nang affinity to water, it retains no sensible por- 
tion; 
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tion; nor is any discovered to have existed in it, when it is 
Experimen- decomposed. Its combination with muriatic acid gas is thus 
tumecrucis. calculated, I conceive, to afford what is so desirable, yet dif- 
ficult to attain in the present question, an experimentum 
crucis. If, on combining dry ammoniacal gas with muriatic 
ucid gas, no water is obtained, the result is se far in con- 
formity to Mr. Davy’s theory; and it may be concluded, 
that the water obtained in other combinations of muniatie 
acid gas has not preexisted in it, but is directly formed. If, 
on the contrary, wateris obtained ; as it does not preexist in 
the ammoniacal gas, and as there is no such mode of ac- 
counting for its production as in those cases where oxigen is - 
present, the water must be inferred to have existed in the 
muriatic acid gas, and the truth of the common opinion is of 
course established. To ascertain the fact the following ex- 
periments were made, 
Dry ammoni- | Ammoniacal gas was dried carefully by exposing it over 
SS ee dry quicksilver to the action of quickliaie. Muriatic acid 
mutiatic acid gas received over dry quicksilver was combined with it, to 
i neutralization: or rather leaving avery slight excess of al+ 
kali, to guard more effectually against any excess of acid, 
which might communicate to the product a slight degree of 
deliquescence, Thirty cubie inches of muriatic acid gas, 
and thirty-twe cubic inches of ammoniacal gas, were ems 
ployed. The white spongy salt was collected from the sides 
The product, Of the jar. It gave indications of humidity: for, although 
which hed _— the surface of it appeared loose and spongy, it could not be 
- Orla entirely detached from the glass, but adhered slightly to it; 


moisture, 
in removing it by a knife, it spread a little over the surface, 
as any substance very slightly moist and clammy would do; 
aad, when pressed together by a knife, its parts adhered 
immediately slightly. It was put immediately into a small glass retort 


distilled, with a long neck, which was counected with a small receiver 
having two tubulatures, into one of which the tube of the 
retort was fitted by grinding, and into the other a long | 
straight tube of narrow diameter, open at both extremities, 
was inserted, The retort being placed in sand, heat was 
and molsture @pplied by alamp. In ashort time a thin film of moisture 
ourernge condensed in the neck of the retort, which increased and 
‘sohest, collected into smal! globules, which accumulated, and 
trickled 
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trickled down : the, heat being applied ‘gently, that the salt 
itself might not be volatilized, there was no sensible conden- 
sation of humidity on the sides of the, receiver, or in the 
tube inserted into it. When the farther condensation of 
moisture appeared to have ceased, the lamp was withdrawn, 
the retort was cut, and the residual salt removed; a little of. 
it, which had been volatilized, and formed, athin film on the 


“upper part of the retort, being collected, and added to the 


be to expose it toa red heat in. mixture with charcoal; for, 


other portion. . The salt had lost in weight 1°3 gr.—a loss The satt had 
‘obviously to be ascribed to ihe expulsion of water, and the ~_ weight, 
quantity cendensed in the neck of the retort appeared fully « water. 

equal to this... This is the smallest portion too, that was 

obtained in frequent repetitions of the experiment, and in 

some of these the quantity was equal to 1°5 gr.; ‘a difference 

depending probably on the temperature applied, 100 cubic To the amount 
inches ef muriatic acid gas weighing 39 grains, 30 cubic of one ainth of 


th zh 
inches weigh 11°7 gr.; and this affording 1:3 of water gives nite pn dg 
the proportien of } of its weight. acid. 


It could not teal presumed however, that in this experi This propably 
ment the whole water of the compound salt was disengaged. oe. ig 
In’every case of the combination of an acid with any base, present. 
part of the water of the acid enters with it into the combin- 
ation, at least when the product is a soluble salt, and is not 
easily entirely abstracted. "There is no reagon to suppose, 
that this should not be the case in the combination of muri- 
atic acid and ammonia; and there must be even a greater 
difficulty in expelling this water from an ammoniacal salt 
by heat, than from other salts, on acconnt of its volatility. 

There is another difficulty in the present case; we cannot 
introduce ‘the affinity of any other substance to the acid, 
which, combining with it, might allow a portion of the wa- 
ter to be disengaged; for we can employ no substance with 
this view, but one which is oxidated, and which would there~ 
fore introduce a source of ambiguity, as it might be suppose 


_ed,yon Mr. Davy’s hypothesis, to form water by its action on 


the acid itself. 
The most direct method of discovering any fovilian portion Most direct 
of water in the salt, free from this ambiguity, appeared to Method of 
proving this. 
although the whole quantity could not be expected to be 
abstracted 
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abstracted even by this mode, yet a portion might be ex» 
pelled at so high a temperature, and the charcoal might also 
by its strong attractions to the elements of water abstract @ — 
portion, which would be indicated by the production of its 
‘compounds with these elements. The following oe Suceaene | 
was accordingly made, | : 
The remainder’ Charcoal in powder was exposed in a clear iron tube; the — 
wri sbone open extremity “of which terminated in quicksilver, toa 
heat mixed heat’ gradually raised to a very high degree of intensity; 
with charcoal. aid this was kept up until the production ‘of elastic fluid 
~ o eased. The charcoal was allowed to cool in the tube with~ 
out the admission of air, and, when nearly cold, the salt re- 
maining in'the former'experiment was mixed with about:an 
equal weight of it. This was put into a Wedgwood’s ear 
thenware tube; the tube was nearly filled: with the same 
charcoal, and. was placed across a small furnace, and sure 
rounded with burning charcoal, so that: the middle of | 
was raised to a red heat. .A sufficient heat was: thus com- 
“-municated to the closed end of the tube to volatilize ‘the 
ammoniacal salt, and cause it to pass through the ignited 
charcoal; to the other extremity 2 bent glass tube was 
adapted, terminating under an inverted jar filled with mer- 
Water passed cury in the mercurial trough. Elastic fluid began to come 
na over; this was accompanied with a condensation of water ia 
the curved glass tube; the gas itself very soon came over 
‘opaque, and humidity appeared on the sides of the jary and 
the surface of the mercury within it. When two jars, con- 
taining about 14 cubic inches, had been filled, theigas which 
came over had become transparent; from 15 to 20 cubic | 
inches were produced. Portions of this elastic fluid exposed — 
to limewater caused a milkiness in it; with diminution of vo- 
lume; the residual gas, after slight agitation with water; 
and hydrogen: burned with the faint yellow flame.of hidrogen, and, after 
and ammonia its combustion, rendered limewater slightly milky. The 
aa charcoal in the tube being agitated with water, the liquor 
filtered fram it was limpid, it bad a strong saline taste, and 
on the addition of potash or lime exhaled a strong ammonia- 
cal smell. 
Rationale of | The rationale of this experiment is sufficiently obvious. 
ig go From the temperature being much higher than io the 
. preceding | 


it 


carbonic acid, 


i 
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preceding experiment, an additional quantity of water was 
expelled from the mouriate, its separation being aided by 
the mechanical effect of the charcoal, which, while it im- 
peded the sublimation of the salt through the whole length 
of the tube, would allow the more highly ‘elastic watery 
Vapotir to pass. At the same time a portion of this water 
suffered decomposition, producing, by combination of its 
élements with the charceal, carbonic acid, and carburetted 
6F oxi¢arburetted hidrogen gas. ‘The quantity of carbonic 
acid was from 1 to 1°3 cubic inch, estimated from the di- 
mhinution of volume. 

In both these experiments then, or rather in these two 
stages of the same experiment, the presence of water in the 
compound formed by the union of muriatic acid gas with 
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Water in the 
first stage Of it, 


dry ammoniacal gas is demonstrated. Its disengagement ' 


from the salt in the first’stage of the experiment was not in 
- the least ambiguous, and the quantify was even consider- 
able in relation to the quantity of acid gas employed, being 
équal to aninth of its weight. And, as has been already 
rémarked, this cannot be supposed to be the whole. 
Had there been no sensible production of water, the presence 
of any in the gasses combined could not have been inferred ; 
and it could not therefore have been inferred with certainty, 
that any existed in the concrete salt. But since water was 
produced, and its existence in one or both of the elements 
6f the salt is thus demonstrated, it is farther certain, if we 
ean rely on any conclusion from the most strict and exten- 
sive analogy, that the whole quantity could not be expelled 
by the heat applied. 

In the second stage of the experiment, the disengagement 
6f a farther portion of water was abundantly evident, 
though, from the nature of the experiment, it was difficult 
to ascertain its quantity with the same precision. Judging 
from the appearance of the condensed moisture in the curved 


and in the 
second, 


glass tube, and in the jars, the quantity was nearly equal to — 


that condénsed in the first stage of the experiment; and to 
this is to be added the quantity decomposed by the ignited 
charcoal, which formed the carbonic acid and carburetted 
hidrogen. Adding these, and taking the average of the exe 
periments, I would not hesitate in estimating it equal to 

Vor. XXXIL—F es. 1812, K the 
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making toge- 
ther 0.26 or 
0:2 of the 
weight of the 
acid, 


The produc. 
tion of water 
at least de- 
monstrated : 
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the quantity, which appeared in the first stage of the expe< 
riment. This, supposing it to be derived from the muriatic 
acid gas (and, as has been shown, this can be the only origin 
assigned so it,) gives 26 of water in 30 cubic inches, or 11 7 
grains of the acid equal to 3 of its weight. The quantity of 
carbonic acid, (and this could be estimated with accuracy,) 
taking it at one eubic inch, contains as much oxigen as is 
contained in °5 gr. of water, and this of itself added to the 
quantity obtained in the first stage of the experiment makes 
the water amount to 3 nearly of the weight of the acid; 
with the addition therefore of the moisture visibly condensed 
in the tube and jars, the quautity cannot be Jess than be- 
tween a fourth and fifth of its weight. ) 

It may be remarked too, that, though the quantity ob- 
tained in this stage of the experiment may not admit of being 
estimated with perfect precision, there is no source of 
fallacy with regard to its production. The charcoal ‘had 
ceased to give out gas at a heat of much higher intensity 
than that to which it was afterward exposed in mixture with 
the murjate; the water. therefore, or the elastic fluid ob- 
tained, could not have been derived irom it; and indeed 
this water appeared at the very commencement of the. expe~ 
riment, when the heat was scarcely equal to that of ignition. 
If the charcoal afforded any gas too, it could only be a por= 
tion of the carburetted hidrogen, and on the quantity of this 


produced no stress has been laid in drawing the conclusion 


from the experiment. And it is to be repeated, that the 
existence of water in the muriatic acid gas to the extent at 
least of } of its weight is demonstrated in the first stage of 
the experiment, and that, from what must remain in: 
the compound salt, the quantity must be greater than 


, this. 


and the pro- 
portion infer- 
red from the 
above expe- 
riments coin- 
cides with 
what had been 
inferred from 
other, 


Not ouly is the presence of water demonstrated by this 
experiment, but the quantity is nearly the same as that ins 
dicated by the action of other substances, which are sup=_ 
posed by Mr. Davy to form it by affording oxigen. Thus 
Gay-Lussae ‘and Thenard have inferred from the action 
of oxide of silver or of lead on muriatic acid gas, that it 
contains very nearly a fourth of its weight of water; and 
the quantity, which may be fairly inferred from the preced~ 


ing 
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ing éxperiments, is nearly the same*. , Although: it is not 
necessary, that the quantity should be proved te amount to 
this, to refute. Mr. Davy’s hypothesis, and establish the 
common theory, yet it is satisfactory to have this coinci- 
dence; And it must be farther admitted as a proof, that the 
oxigen of these oxides has no share in the production of this , 
water: for it is obvious, that, were the water, which is 
deposited when muriatic acid gas acts on metallic oxides, 
on the fixed alkalis, or the earths, formed by the oxigen of 
these substances, and not derived from the gas as previously 
existing init, there can be no production of it in the mutual 
action of muriatic acid gas and ammonia, as ammonia cane 
not afford oxigen. Since it is produced in that action it 
must be derived from the muriatic acid gas, and the same 
origin must be assigned to it in the other combinations of 
this acid. 

‘Thisexperiment then has the advantage of being conclu- The experie 
sive on the stibject of the present discussion; the state of eed 
the fact only requires to be ascertained, and with due pre- 
caution this is not difficult of attainment. There is at least 
no mode of accounting for the production of water, but by 
assumptions so gratuitous and unfounded, as to be equal to 
the refutatiun of the theory. Such is the only assumption 
that can be made—that the water may be derived from the . 
ammoniacal gas, and not from the muriatic acid gas. When for the water 
ammoniacal gas is dried by potash or lime, no water can be ari pe the 
discovered in it by any test, nor is there any fact which atfords ammoniacal 
a presumption that it contains water; the supposition there- 5%» 
fore that it does would be purely gratuitous, obviously 
advanced » to support an hypothesis. But farther, 
dry ammoniacal gas is resolved by the action of electricity 


_* Theestimate by Gay-Lussac of the quantity of water in muriatic 
acid gas being equal to 1-4th of its weight is inferred from experiments, 
in which the product of the combination of the acid with the base is 
insoluble, and appears to have no affinity to water, as muriate of silver 
er of lead. It may be inferred, therefore, to retain little or none of the 
water of the acid, and hence the production of water to the amount of 
1-5th or even 1-6th of the weight of the acid, in au experiment where 
the product must retain a portion of the water combined with it, is a 
_ near coincidence. apes 
K 2 into ; 
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of which ft . 
would amount 
to near half, 


Farther expe- 
riments to be 
commuhi- 
rated, 
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into hidrogen and nitrogen gasses; there is ho deposition of | 
moisture, and there is no intermixture of oxigen; as there 
must be were the water decomposed by the electricity. If 
the water obtained in the preceding experiments were sup- 
posed to be derived from the ammonia, it must therefore 
be maintained without any proof; it is contrary to all pro- 
bability, that these gasses, which have scarcely any sen-_ 
sible attraction to water, should, be capable of holding in 
solution the large portion indicated by the experiment. 
And if recourse be had to the hypothesis of unknowm quan- 
tities of water in gasses, and if all these assumptions are 
to be made without any proof, are there not much 
stronger reasons for admitting its existence in muriatic acid 
gas, the affinity of which to water is So strong? Iteds 
obvious however, that were assumptions so numerous and 
gratuitous to be admitted in defence of an hypothesis; no 
experiment in chemistry could) be rendered concltisive. 
That the water obtained in’ this experiment can have no’ 
such origin is farther apparent from comparing the quan- 
tity of it with the quantity of ammonia. The specific 
gravity of ammoniacal gas is to that of muriatic .acid gas as 
60 to 124, or. it is less than one half. In combining them 
about equal volumes were employed. Since the quantity of 
water obtained was equal to at least } of the weight of the. 
acid gas, it is equal of course‘to 2 of the other. If that 
water then were supposed to be derived from the ammonia- 
eal gas, and on Mr. Davy’s hypothesis it would be neces« 
sary to suppose the whole of it derived from this source, we 
must suppose, that, after being dried, this gas contains 
nearly half its weight of water. Yet no portion of this can 
be discovered init, rior even detected when it is resolved. by 
decomposition into its elements, hidrogen and nitrogen 
gasses. Toadd any illustration to this would be superfiuous, 
The statement of some additional experiments on this 
subject, and of a few experiments likewise on some of the 
compounds, as Mr. Davy regards them, of the oximuriatic 
principle with metallic bases, I must, from the length of | 
this, reserve for another communication.—I am, with much 


“respect, | Your most obedient servant, 


JOHN- MURRAY. 
4. Se. 


~ 
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P.S. In stating in my last letter, that the result I had Statement ina 
observed, of dry oximuriatic acid gas not acting on carhouic parascanyel 
_ oxide gas, was confirmed by the very same resyit having Mr. Davy. 
been obtained by Gay-Lussac and Thenard, I oushels 
have added, that it had also been obtained by Mr. Davy. 

In his account.of ‘a combination of oximuriatic gas and 
oxigen gas,” he states, among other properties of oximu- 
riatic gas prepared in its pure state, that “it does not act 
on nitrous gas, or muriatic acid, or carbonic oxide, or sul- 
phureous gasses, when they have been carefully dried*.” 
That Mr. Davy does not state this on the authority of others 
is evident, not only from the manner in which the sertence 
is‘expressed, but also from this, that He is giving an ace 
count of the properties of this gas in its state of purity, in 
which state there was no certainty of its having been ob- 
tained in former experiments, as chemists were not aware, 
_ that it might have an intermixture of oxigen, by which its 
properties and chemical agencies are materially modified. 
He gives this as a property of the pure gas, and of course 
he would not have done so without having ascertained it. 
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| Analytical Formule for the Tangent, Cotangent, ce Ine 
Letter from a (aise; 


To W. NICHOLSON, Esq. 


SIR, 
Havine frequently noticed in your valuable idan Analytical fore 
remarks and discussions on mathematical subjects, I have mule for the 
been induced to send you one or two theorems, the investi- “op Pre 
gation of which has afforded-me some degree of amuse- j 
ment; under the impression, that they may not be quite 
uninteresting to that class of your numerous readers, who 

' have not made very profound advances in analytical science. 
They are, as far as my reading goes, new, and lead to the 
summation of some series, hitherto, I believe, unattempted. 


* Phil, Trans, for 1811, Ps 156; or Journal, vol. XXIX, p- 269. 
1. Cotan. 


> 
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1 2A ] ] 1. 
1. Cotan. A = = j seit : 


Tex 
°o A, 
+ &c i, where 7 = 180°, 200. «¢ = 
, . via 


For, by the common trigonometrical formula, 
Sin A= A (I — ee (1 ae (1 SDS te, .*. hyp. log. | 


sin. A = hyp.log. A + hyp. log. (1 — _ ) + hyp. log. (1 — “4 
+ &c.: therefore taking the differentials, 


cma = cotan. A = eh ee x 


cos. A +e Ga da f 1 1 


ae 1 1 a 
=q- Se Xt aate $d of 


- In the same way we may deduce the second nial I propose to offer. 


sa ae. 


QA 1 
2. Tan. A = 4. 
as — B* Leve to 


as B + ket 
2A 


' * Qt | 
where 8B = ats = 2a. For, since cos. A = a — P) (ive) 


z | } 
ad— =) » &c. hyp. log. cos. A = hyp. log. (1 — = + hyp. log. | 

B° h pe ; ; auinstheforedll 
{1 — 3) + hyp. log. (1 —_ Pa) + &e. differencing again as efore, | 


Tes py. Ges ae iy. Ge 


_—sinn A 28dB5 1 | lk 
ie & 


+ a opt bebe 


8 —— B® | 
. , vA A 1 « i | 
and therefore tan. A = Tae Te aR += 52 aa bering: — + oa (2) | 


(5) 


By the combination of the two formule, for sin. A, and cos. A, we | 
may obtain an elegant analytical expression for tan. A. . 


ie p? ch z| | 
sins A AE grape) 0 oe ei age ec 


3. Tan. Az pear ge ae rere a a 
co. A # Figure iss B® | 
Oh s= ree) Qa ae ge) qa cup 53) &Ge | 
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17. 8%. 5*...-to infinity sires A 42. Be 
= AX BE O.. to infinity 32— ) 


125. 32. Bt 
Of Be Now from thi 
= =) x &e. ow from this we derive, by taking as before 
4 i d tan. 
the logarithmic differentials on both sides, st _ ae n 
—(1*— 6") + (2B) (3° 8?) + (4° — 6") 
28 dB dp (1?— 8)? 32— B*)? 
vga o>) 8 pai eey oh HS 
. (Ga) GSH I 
—(5°— 6°) + (6°— 6") | 
. e : 5?— p? 2 : A 
+ SE ee + &e. ( = ~ _ 2A. 
G=F) ened ban 


7 11 
’ coer 2) (2°?—#* \F 3*— 6) Poet ecw Sow eo ent se} 


If in this form for 4. ss ee = and divide " 2, it becomes i re 
aoe 3 Ug 
. : 9 eg 4 (< “ 2 
(Z) {@-@) @ 6) * 
eo eo = ei | 
(s*— C=) ) (4 (=) ) (3) 


\which is the third formula I designed to demonstrate, 


If in (1) for #? we write a, and transpose &c., we obtain 
1 1 


ree + &. = (4 — cot. A al 
fon oa” Soa S Bos. A) x Saieh 


ae : Sie eal 1 1 ; Raye: 
Writing for Aye Va, ——~ + aaa + pag hee = E = 

} es rad 
ao. cot. w a [a | 


In (2) for 8? write a, and for A, its value = “a3 it becomes 


i 1 a 4 pare 
a Lee coe ral ae ee & e = eT Fae t e = 4 
eet: * 32a G * 5*=— a i ase: AWa etiiy 2 vo [2| 


By multiplying 
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By multiplying this last equation by 2, and subtracting | 


[Tr 1 | from it, we obtain 


1 1 1 F 
lima 2% a wi 3? a 7 Ae Biot) wi, 2g! 
oy a | 1 T 
cot. w tan. — | t — oo — az os 
; Va + tan 2 yz epee x 
I 1 a 


x 


A \? / ey 
In (3) for 4 write a; —s transposing + é 


2 
multiply © by = ra and for A write its value ¢ Va 
we get 3 ; 

p id 4 1] 
(2) @'—a) * Ga) (ay t @—a) @—a) 
va 1 Tey eet in 
+ &. = EET Bo Meee Ll iden-_ 
tical with the value of [4 


; é SS wig . leet re 
ene ———— = - : 
1’—¢ Q* mt 3° =a A es Ub 


+ &c. found before, 


Should you think these trifles worthy of insertion ins 
your excellent publication, they are entirely at: your dis- 
posal; and at some future time it is not impossible, that 
1 may again intrude myself on the notice of pate readers 


_ ‘through the same medium. 


J remain, Sir, 
Your.most obedient humble servant, 
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Meteorological Results: by James Crane, M. D., § ces: 
late Physician to the Nottingham General Hospital, Sc., 
and now resident Physician at Sidmouth. - 


To Mr. NICHOLSON, 
SIR, 


"T yRoucu the medium of your Philosophical Journa! Meteorological 
I have for the last four years published-an annual meteoro- coe eae 
logical table, deduced from a Journal, which | kept at ham, F 
Noitingham ; but being obliged, in consequence of serious 
indisposition, to change my residence to this place, the 
chain of observation is unfortunately broken. I send you 
however a table, which contains the result for the first six 
months complete, as taken at Nottingham ; and for the last 
four months of the year at Sidmouth. Two months are 
necessarily lost. As this place has been gradually and de- "4 at S‘d- 
- servedly rising into favour as a retreat for consumptive and peg 
debilitated invalides, a regular and accurate account of the 

weather becomes a matter of much interest to the public. 

Impressed with this opinion I waited only for the arrival of 

amy barometer, &c., from Nottingham, to commence my 
_ observations upon the same plan that J had hitherto fole The latter te 

lowed, and which my residence herein the practice. of my be coniinued.s 

profession will enable me to continue. 

Sidmouth, as its name imports, is situate on the banks of situation of 
the Sid, a very small river which here enters the sea; the Sdmouth. 
town is builtin beautiful yale bounded on both sides by 
long lofty hills, which form its eastern and western sides; 
and toward the north it is screened by Gittisham and Honi- 
ton hills; but it is completely open to the south, where the 
sea forms a pretty little bay, bounded by Salcombe hill on’ 
the east, and Peak hill on the west. This is one of the 
small:bays nearly in the middle of that large bay, which is 
bounded on the east by the Isle of Portland, and on the 
west by the Start Point. Thus protected, it is not surpris- it 

.. #H Z 6 advantage 
ing, that Sidmouth, among the places 1ecommended on tothe insalide, 
. . . fhe 
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the southern coast for their sheltered and salubrious situae’ | 
tion, should hold preeminence, It is entirely free from fog, 
and stands unrivalled for the clearness of its atmosphere, 
circumstances certainly well worth the serious attention of 
the invalide. The hedges of Devonshire are large and rich, 
and Sidmouth is closely surrounded with them: the walks | 
and rides in the vicinity are thus sheltered from the burning © 
sun, or the cold wintry winds.—* In the vernal and autum- 
pal parts of the year the numerous lanes, which intersect 
and divide this rich valley, are truly delightful; the 
country then seems one universal garden*,” ; 
The barometer, ‘of the portable kind, made by Jones of 


Holborn, is. fixed to a standard wall; the observation is | 


made daily about two o’clock ; and at the same time the 
height of the thermometer is taken. At this time the © 
barometer is supposed to be at the medium for the twenty 
four hours, and the thermometer at the maximum. As the 
temperature is considered to be at the lowest about an hour | 
before sunrise, it would be impossible to keep a correct | 
account, without the use of a register thermometer; the 
instrument employed for this purpose is of Six’s construc 
tion. It is nécessary to attend particularly to this cireume 
stance, as observations made at eleven o'clock at night 
(a very common time) will not hold a just comparison with 
these, by which you ascertain the lowest degree to which 
the thermometer has fallen, since the last observation was 
made ; without a little reflection on this subject, a very in- 
correct opinion might be formed of the temperature of this | 
place, , | 
I am, sir, 
Your obedient servant, 

JAMES CLARKE, 
Sidmouth, Deven, 
January the 13th, 1812. 


* See The Beauties of Sidmouth, 12mo, sold by Longman, &ce 
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Ei 
- PRESSURE. TEMPERATURE, as 
Wind; Max. Min. Med. | Max.{ Min Rain 
12th Mo. 
Dec, 7/8 W| 29°56] 29°35} 29°455| 54, oe] 
s| S | 29:40) 29°23] 29315] 53 “42 
GIS W] 29°08} 28°90} 28990} 48 | “50 
10\Var. 29°67 | 29°08 | 29°375) 41 Qt 
1iIN WI 29°96] 29:67 |29°815} 45 a 
1218 WI] 29°96} 29°86] 29°910} 49 1 
131 W | 29°85} 29:77| 29°810] 54 +30 
14S W| 30°00] 29°85] 29-925] 42 
15|S W} 30:00} 29°50] 29°750)| 47 "181 
‘ 16S WI 29°58} 29°39} 29°485) 42 at 
17\S W| 29°86} 29°58] 29°720! 40 
18IS W]| 29°86} 29°75| 29°805] 52 3 
19/S W{| 29°70] 29°68} 29-690] 52 13 
20! W | 29°68} 29°60] 29°640} 53 16 
211N WI] 30°15} 29°60] 29°87 5}- 49 3 
22} W | 30°18} 30°06 | 30°120) 45 . « 
23} W | 30°15] 30°06] 30°105] 51 { 
24\N W{ 30°19] 30°15|30°170} 43 5 
25'5 E| 30:20] 29°98! 30-090] 39 | 
26;8 Wi 29°98} 29°55] 29°765| 32° eh 
27\N’ El 29°27 | 29°16} 29°215| 34 “14 
28|N WI 29°67} 29°27 | 29°470) 33 5 
291 N | 29:96} 29°67'| 29°815| 32 a8) 
30/S W| 30°08] 29:96 | 30020] 30 
311S W| 30:08] 29°88} 29-980] 35 
1812 
ist Mo. 
Jan. 115 W] 29°88} 29°70) 29°790] 43 
2} S | 29°70] 29°56| 29°630] 48 ° 
3} S | 29°55} 29°46! 29-505] 44 3 
4| N | 29°46 29°37 | 29°415} 38 41 
5|N W} 29°76] 29°47  29°615} 37 26 
30°20] 28°90, 29708] 54 273 


N.B. The observations in each line of the Table apply to a’period of twenty- 
four hours, beginning at’ g A.M. on the day indicated in the first colamn. A dash 
eenvtes, that the result is included in the next following observation, 

NOTES. 
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Twelfth Menth 7, 8. Much wind; showery. 9. The wind at 9. 
a, m. E., yet sounds came freely from the westward, together with the 
clouds. _Nimbdi: rainbow; showers through the day; a brilliant twi- 
light. 10. A gale of wind aim., then fair. 12. A dripping mist, 14. 

~ Clear day; an extensive'redness on the twilight. 

N.B. The regular chain of notes will now suffer a few weeks’ inter- 
ruption, by the removal of the author to London: the temperature, 
wind, and rain, are registered at Plaistow, as usual, 

First Month 2,1812. About 10 a.m. there having been no rain for 
a considerable time, a few light clouds, just formed, and coming from 
the westward, suddenly exhibited a segment of a rainbow, terminating 
above and below, at the edge of the mass of cloud. As the latter ad-. 
vanced by the north, and became denser, the arch increased, and be- 
came at length nearly complete; the eastern extremity descending : 
towards the earth, with the usual appearance of rain under the clouds. 
The western end now began to fade, and was soon reduced to a pale 
white, which gradually pervading the whole, this pleasing phenomenon 
disap eared, having lasted about ten minutes. It afforded an example 
of rain, formed and propagated in the atmosphere with such rapidity, 
as scarcely to give time for the previous appearance of buoyant drops in 
the form of clond. The observation was made about four miles N: of 
London. 


RESULTS. 


Prevailing winds westerly. 


Barometer: highest observation 30°20 inches; lowest 28°90 inches dal 
Mean of the period 29-708 inches. 


Thermometer: highest observation 54°; lowest 21°; 
Mean of the period 38°06°. 


Evaporation 1°21 inches. Rain 2°73 inches, including several pro- 
ducts of snow. 


L. HOWARD. 


Lonpon, 
First Moe. 15, 1812. 


» 


‘ | | XI. 
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XI. . 


Appendix to the Meteorological Journal, containing Observa- 
tions on Rain and Rain Gauges. 


Observations 


on rain and I T isa fact long established, that twé ‘tah souatie placed 

rain gauges. at different heights, afford unequal products; the lower - 
commonly yielding more than the higher.’ The following 
table gives the results of observations on this subjéct made 
during twenty successive days, on which rain fell at Plaistow; 
the elevation or depression of the mean temperature and 
divection of the prevailing wind being added. 


Table of the Products of Rain in the Gauges No.1 and 2,'with the | 
Changes of wind and Temperature. 


~ 


Temp. Rain. 


— Wind + —|No.1 No.2 REMARKS. 
denth Mo. | : Le 
OcT.|24} Var. oy es 8 | Misty rain about mid-day; little wiud 
veering from 8. W. to E. 
a5) S 4 — = ’ 
26| Var. {2° “45 | °50 | Showers chiefly by night. 
27| S E |2 "10 | '11 | Rain by night. 
28). Var, 1] -44 ‘44 | Cleara. m. with dew; nimbi ; vane S.E. 
; p-m..a., heavy shower to S.; wind 
veered by S. to N. W.; then much 
cloud and raiit, 
29, S W 18 |, °18°°} Showers- 
130} Var. {9 |- 8 | ‘14 | Three currents in the air—see Journal. 
31] W js 18] °14 Rain by night. 
Eleventh Mo. ’ 
.Nov.! 11 S W 16 5 | °11 | Much cloud with a fresh breeze. 
2,8 W Q 6 14 | Cloudy; much wind; stormy night. 
3S SW |4 6 8 | Rain by night. 
4). W 4 {2 -_ — 
5}S W] ie 9 25 | Stormy a.m.3 wet p.m. 
6, S W | “81 | *50 | Showery day; cirrostratus evening; wet 
might. 
WN) Es 3 6 7 | Rain by night. 
gs}. S- 1 "16 | "19 | Cloudy; drizzling. 
g| Var. |3 29 ay 
jo} S W 31°19 Ql x 
11; NW) {fs 1 3 | Windy night; nimbus at sunset. 
12; N W 2 “11 | °22 | Windy night, 


2°82in 3°73 ia 
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- The upper gauge; No. 1, is fixed on the N. W. angle of Observations 
a a glass turret, or observatory, on the house top, having cake eee 
small vane and a conducting rod a few feet to the S. and 
S. E., but no other commanding object near it. The whole 
of the amounts of rain given in the tables in the Atheneum 
during 1807, 1808, and part of 1809, were obtained with 
this gauge. The gauge No. 2, the products of which I 
now prefer to register, is placed on a grass plot, about 70 
feet from the west front of the house. Their difference in 
‘elevation is about 43 feet. 

It appears, from the total result of these observations, 

that about one fourth of the rain which fell in twenty days | 
was formed within 50 feet of the Earth’s surface. 

_ In attending to the manner in which the rains fell, the 
eause of the frequent difference in the products of the 
gauges, was, at times, obvious. When they were alike, the 
abundance and active appearance of the clouds in the 
higher atmosphere, together with the transparency of the 
lower, indicated that the whole supply might very well be 
derived from above. On the contrary, in several cases of 
excess in No. 2, the lower air was very turbid, showing that . 
the decomposition of vapour was going on quite down to 
the surface of the Earth; or, in other words, that the rain- 
ing clouds, though not distinguishable as aggregates to us, 
who were enveloped in them, actually swept, or rested upon 
that surface. 

On the first day, when the products were 5-8, the mean 
temperature was lowered 5°, probably by the effect of the 
gentle easterly current, which decomposed the vapour 

| near the surface. On the 28th of the tenth month, when 
the results were large and equal, a southerly current ap- 
peared to prevail in the region of the clouds, with, probably, 
a N. W. witid above it; by which the vapour coming from 
the south was decomposed. This was accomplished at a 
distance from the Earth, and the mean temperature was 
lowered 1°. These two cases may elucidate the phenome- 
non without a long train of reasoning. 

Tf we admit, that a portion of the atmosphere, contiguous 
to the Earth’s surface, may be so cooled by a superior por- 
tion moving na different direction, or with different velo- 

city 
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city in the same, as to become filled with a finé mist, which 
is ultimately resolved into clouds and rain, we shall per= 
ceive, that a set of rain gauges, placed at various heights 
within this portion, ought to collect less and less rain, as we 
ascend; since each stratum deposits its own redundant wa 
fer, arid transmits that of the higher ones. |, ' 

But if the source of the rain be in a middle current, the 
lower part of which is above all the gauges, they ought all to 
afford like quantities; unless, indeed, the lower air be so 
dry, at the same time, as somewhat to lessen the bulk of 
each drop by evaporation; in which case, (as is said to have 
happened in some instances,) the products will be found 
larger as we ascend, 

But there is another source of discordant résults, which | 
seems not to have been enoigh attended to, It exists, in 
the deflection of the'rain by accidental currénts. On the 
25th of the ninth month, finding in the gauge, No. 2, 0°46 of 
an inch, while No. 1 had only 0°12 of an incli, I suspected | 
that the wind, which came in squalls from theW., had ashare 


in producing the difference. I took, therefore, two other. 


gauges, No. 3 and No. 4, end on the 27th, placed No. 3 in: 
the gutter, near and on a level with the W. parapet of the 
house, and No: 4 about 20 feet in a line to leeward, at the 
same height, but sheltered between the roofs. It was then 
beginning to rain in moderately large drops; wind fresh at. 
S.W. After two hours and a half, I found in No. 8 0°08, 
and in No, 4 0°11 of an inch; No. 1, on the ground, having 
also O°tl of an inch. JT removed No. 4 about 40 feet to lee- 
ward, near the E. parapet, and got in an hour and a quarter 
from No. 1 0-08, No. 2 0-15, No. 3 0:12, No. 4 0°14 of 
anineh, The rain continued six hours, with a steady wind, » 
and was at times heavy: near twice as much fell on the | 
ground gauge as on that at the turret; and thé results of . 
the other gauges proved, that some part of the difference 


-tanst be attributed tothe wind. It appears, that the stream 


of air, obstructed by the W.. front of the house (which 
has a contiguous building fronting S.), and Hsing in a curve, 
carried with it a part of the rain over the windward guage, 
to let it fall on the leeward; for the latter had mLOre than its 
due proportion, the former less. 


‘ 


Thus 
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Thus rain may be drifted as well as snow, and it will be 
' very difficult to affix a gauge toany part of a building, 
so that its products shall not be affected by partial currents, 
diminishing or overcharging them; and allowance must 
doubtless be made in the results of the foregoing table for 
this source of errour. 

- On the whole, as the proper subject of calculation and 
comparison is the rain on the surface of the ground, this is 
' the proper ordinary situation for the gauge; and it should 
be as remote as possible from all objects that might give 
rise to eddies in the stream flowing over it: As a further 
defence, both from these and from sudden frosts, the bottle, 
into which the rain enters from the funnel, should be placed 
in a box, sunk in the ground ; above which there should be 
a cavity sufficiently large to admit the funnel, with its 
mouth level with the ground, and a free space of a few 
inches round it, the whole being laid with turf, both to keep 
it neat and to break the spray in heavy showers. Ona 
future occasion I purpose to give a deseription of the instru- 
ment I now use as a rain-gauge, and to explain the prine 
ciples of its construction. 
L. H. 


_ Eleventh Month 27, 1811. 
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: XII. 


A Reply to some Observations and Conclusions in a Paper 
gust published in the 2d volume of the Medico-Chirurgical 
Transactions ‘* On the Nature of the Alkaline Matter 


contained in various Dropsical Fluids, and in the Serum 


of the Blood”: By Gztorce Pearson, MD. F.R.S., 
‘ & Ce f 
To W. NICHOLSON, Esq. 
SIR, ie 


qT WAS favoured a few weeks ago, by Dr. Mareet, the 


author, with the above named paper. In it I have the satisfae- 
tion to. find many of the facts confirmed, and none contra- 
| Vou. XXXI.—Fes. 1812. ) ae dicted, 
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This said to be 


sod iby 


by Dr. Marcet 
and Dr. Wol- 
laston, 
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dicted, which I have published in the Philosophical Trans- 
actions for 1809 and 1810* on expectorated matter and puru- 
lent fluids, except with regard to the alkaline impregna- 
tions. My experiments infortied me, that expectorated 
matters, and pus, comtain potash neutralized by an animal - 
substance, or by an acid destructible by fire, I likewise 
found, as I prosecuted my inquiries, that there is the same 
kind of alkaline impregnation in the blood, in the dropsy 
fluids, in the fluid effused ~by vesicating with canthatides, 
in the-fiuid secreted from the nose owing to a catarrh, and 
even in the urine.’ And as I did not fine the soda alkali in a 
similar state, I concluded, that hitherto this alkali had, pro- 
bably, been mistaken for the potash. In the ingenious 
paper however, which has occasioned this reply, it is asserted, 
that the alkah in combination with the animal matter is the - 
soda; butit is inferred, that potash is also present, not im 
the state I discovered, but united to muriatic acid. 

It would. not be treating the public justly, if I did not 
say, that the paper before me contains an inquiry conducted 


conjointly by the writer, Dr. Marcet, and Dr. Wollaston : 


as Dr. Marcet represents, I allow, very fairly, to enhance 
the credit of his statement. Considering the power of these 
allied opponents, the odds are fearful. But confiding in 


' the assurance of Lord Bacon, that induction by oie 


who merely 


equalizes the mental faculties among different ment, I 
shall, with thie palladium, obey the summons to the arena— 
at the worst issue, with such adversaries it would be glorious 
to fallin the struggle : 


cveveese Agimus, pro Jupiter !.... 
eeeeeece Causam 5 et mecum confertur Ulysses,- 


To enable the chemical public to judge rightly of the 


give their own different conclusions above declared concerning the kinds 


experiments. 


and states of the alkalis existing in the anaes fluids, the 
evidence of the opposing parties must be heard. The ad- 
verse j arty however have not attempted to invalidate my 


* See Journal, vol, XXV, p. 216, 260; and vol. XXX, p. 17, 113. 
+ Nostra vero inveniendi Scientias ea est ratio, ut non multum i ingee 
niorum acumini ‘et robori relinquatur, sed que ingenia et intellectus 
fere exequ.t.-=Bacon’s Novum Organum, sect. LXI. 
evidétice 
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evidenee by showing, that the conclusions are unjustifiable, 
but have merely exhibited their own experiments and con- 
clusions. This mode of procedure, I'apprehend, is not ac- 
cording to the laws of controversy ; and it compels me to 
make a-statement of, at least, some of the most decisive ex- 
periments for my conclusions, previously to the examination 
of the contravening evidence. 

1. 961 grains of exsiccated sputum on incineration and Experiments 
_ fasion afforded 45 grains of saline substances, consisting of '° show that 

it was potash. 

35 grains of cubical crystals of muriate of soda, and the Exo, 1. 
‘yest were spicula and uncrvstallized salt, amounting to 10 
grains. These 10 grains were separated for distinct exami- 
nation. They manifested’ the properties of alkaline matter. 
On adding liquid tartaric acid to this alkaline matter, also 
liquified, an effervescence ensued, with a precipitate of 
supertartrate of potash only—* certainly yielding no soda- 
tartrate of potash” —with nitro-muniate of platina a grain or 
two of this saline matter produced a reddish precipitate 

Now if muriate of potash and carbonate or subcarbonate 
of soda had existed, the result must have been soda-tartrate 
of potash and muriate of soda; or tartrate of potash and 
muriate of soda. This latter result is not so probable as the 
former on account of the very large proportion of alkali to 
any other possible salt. The quantities too were obviously suf- 
ficient for producing compeund salts determinable by the d 
-eye unassisted with glasses. 

2. By digesting 2500 grains of desiccated sputum in 4 Exp, ? 
_ pints of alcohol of spirit of wine, the clear tincture decanted 
from off the undissolved matter afforded on distillation 140 
grains of resinlike substance, which manifested no alkaline 
properties, but it indicated slightly acidity. 

A portion of this resinlike substance, being mixed with 
liquid tartaric acid, was subjected to distillation, but nei- 
ther muriatic nor any other acid was disengaged. ThisI » 
conceive shows, that no muriate of potash existed. 

25 grains of this matter were acted upon by successive 
affusions of nitric acid ; and, on boiling to dryness and igni- 
tion, the deflagration which tock place produced a charcoal- 
like mass, containing potash. Hence this alkali had been 
‘united to something destructible by fire. 

L.-@ According 
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According to computation the 140 grains of resinlike 
matter contained 28 grains of potash united to matter de- 
structible by fire, and 18 grains of muriate of soda, with an 
inappreciable quantity of ammonia and phosphoric acid, 
beside the animal matter. 

The matter undissolved by alcohol in this process 
afforded by incineration and fusion a mass, consisting of 23 
grains of muriate of soda, with a very small proportion of 
potash, mixed with 29 grains of phosphate of lime, traces 
of magnesia, iron, and a sulphate, also a minute portion of \ 
utterly indissoluble vitrified matter. If potash had existed 
in union with muriatic acid, it must have appeared in the 
fused mass left undissolved after digestion in alcohol; but 
potash did appear in a naked state after ignition and fusion 
of the matter dissolved in alcohol. 3 | 

Exp. 3. 3. By digesting 4000 grains of sputum in two pints of 
rectified spirit of wine, the same results were obtained, ex- 
cepting that the resinlike matter contained a much larger 
proportion of muriate of soda and animal matter. 

Exp. 4. 4, Twenty ounces of ropy sputum, by digestion in ten 

pints of distilled acetic acid, afforded, on evaporation of the 
clear liquid separated from the coagulated matter, a soft ~ 
extract. This extract deliquesced partially on exposure 
for a few days to the air, but it manifested no properties of 
alkali. By exsiccation, ignition, and fusion, of a little of 
this deliquesced matter, it afforded an aqueous solution, 
which precipitated abundantly supertartrate of potash on 
adding tartaric acid ; and a reddish precipitate fell on the 
addition of platina solution. 

The whole of this extract, being exsiccated, was digested 
in rectified spirit of wine, affording a blackish tincture. 
After evaporation to dryness, it became liquid by 24 hours - 
exposure tothe air, It was almost entirely acetate of pot- 
ash. I believe acetate of soda neither dissolves in alcohol, 
nor deliquesces, but, independently of these properties, the 
alkali united was proved to be potash. 


F.xamination I shall call no other evidence from a great mass, which 
oe? the evidence a . “ae f 7 ; 
adduced remains in nsy published papers. If I were to follow the 


against this example of my. adversaries, I should alsonot trouble myself 
conclusons to examine their evidence ; but, as the question cannot be 


~ decided 
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decided without such an examination, I beg permission to 
perform this duty. 


1. Of the fluid of the spina bifida. 

In the ten printed pages of experiments on this fluid by Experiments 
Dr..Marcet, 1 can only perceive, that there is evidence for Pi te fluid of 
the existence of an alkaline subcarbonate; yet it is said, Biggie. 

«¢ Soda may be inferred from the effervescence with acids.” , 
The alkaline matter was treated with alcohol, and thus it 

‘was separated from the muriate; the alcoholic solution, 

being decanted and evaporated to dryness, a _ residue, 

* supposed to consist of acetate of soda,” was obtained, 

which weighed between 17 and 18 per cent of the mass, \ 
© Oximuriate of platina produced no precipitate.’—I re- 

mark, Ist, That the first result only shows the presence of Remarks on 
charcoal acid.—2d, The acetate of soda is not, I believe, these, 
dissoluble in alcohol ; but it is well known, that acetate of ° 

potash is so; however, if there be the authority of experi- 

ment for the dissolubility of acetate of soda in this mens, 

struum, still the experiment is equivocal. It was easy for 

the adverse party to have decided this question by the test Loe 
of tartaric acid, provided there was an adequate quentity of 

matter for the trial.—3dly, I remark, that, there being no 
precipitation with the platina solution seems to me to prove 

nothing, as the whole quantity’of matter treated could not 
reasonably be supposed to amount to more than a small 

fraction of a grain, too small for the detection of potash by 

means of platina solution, or even probably by the more sen- 

_sible test, tartaric acid, which was not used. Yet the inge- 

nious writer has not only inserted soda among the im preg-= 

nating ingredients of the fluid under examination, but also 

boldly denoted the proportion to the centesimal part ofa 

grain. Ishall, in another part of this communication, I 

believe, demonstrate, that this analysis does not warrant 

the statement of the composition, of this dropsical Auid given 

in such precise terms; for, on the ground of cogent ana- 

logy, I cannot doubt that one or more ingredients are pre- 

‘sent, but not inquired for | by experiment, nor enumerated. 

Hence not only is the analysis objectionable with respect to 


the ingredients, but the proportions. It is true, that in a sube 
sequent 


159 
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sequent part of the investigation, the deficiency seems to 
have been perceived and acknowledged; but, if so, it will 
not be an easy task to justify the publication of pérhaps an 
inaccurate analytical statement in opposition to my experi- 
ments, which have not been refuted. 


2. Of the flurd of hydrocephalus internus. 


A few grains of the suline matter of this fluid consisted 


of cubic crystals, mixed with spicular and opaque globules. 
The assertion is several times made, that the spicular crys- 
tals and opaque globules were carbonate of soda, and that 
most of the cubes were muriate of soda, but some of the 
smaller ones were found to be muriate of potash. The 


proofs for the assertion are from the two reagents I eme | 


ployed in the same inquiry, namely, tartaric acid, and pla- 


Remarks on 
thse. 


tina solution, for the potash; and “ the carbonate of soda 
was identified not only by tests indicative of the absence of 
potash, but also by its forming rhomboidal instead of pris- 
matic crystals when treated with nitric acid,” Now | ap= 
prehend our judges will deem this evidence unsatisfactory, 
and that much more decisive proofs will -be reasonably ex- 
pected. I beg permission to ask, whether or not the 
laborious experiments upon a large scale, which I instituted 
to exhibit evidence of the exclusive existence of the potash 
alkali, are to be disproved by the rhomboidal figure of the 
crystals in place of prismatic, seen perhaps only by a mag- 
nifying glass, and in the quantity of a grain or two dispersed 
over a comparatively extensive surface ; and whether or not 
the absence of potash, indicated by tests operating upon 
minute quantities, is unequivocal evidence, and ought to 
counterpoise experiments with quantities affording products 
of which no doubt can be entertained. Ido not question 
the accuracy, but I hope it js proper to take a farther ob- 
jection against the competency of the experiment asserted 
for the presence of soda, and absence of potash, On the most 
important point, which occurred in the inquiry, the kind of 
alkali existing in the fluids, I do conceive, that more expe- 
riments, and particularly detailed, are necessary to effect 
the disproof of what [ have published, and to command as- 
sent that soda, and not potash, is present, Is it satise 

‘ : factory 


ON THE ALKALINE MATTER IN SERUM &c. 151 


factory to affirm, that soda was ‘ identified”, because 
the tests did not indicate potash? Itis quite superfluous 
for me to say to such learned adversaries as } have the ho- 
nour of addressing, that an experiment might have been 
instituted, to have afforded unquestionable proof of the 
existence of soda—such a proof would be the composition 
of a binate salt, possessing the known properties of a com- 
pound of soda and the acid employed. 

With respect to muriate of potash, that this is present is 
supported only by the observation of smaller cubic crystals 
among larger ones; otherwise it is a mere assertion. 

My last argument is of a different kind from those above 
stated. If carbonate of soda in a large, and muriate of 
potash in a small proportion be present, on the addition of 
tartaric acid it is obvious, that it is scarcely possible to avoid 
compounding soda-tartrate of potash, and certainly muriate 
of soda. If my learned opponents had produced these com- 
positions, I must have conceded, at least, that carbomate of 

‘soda existed; but still it would require other experi- 
ments, to determine the state of the potash. 


8. Of the fluids of ascites, hydrothorax, and hydrops pert- 
cardi. | 

A saline mass, amounting to 4:8 grains, obtained by the Experiments 
processes above mentioned, exhibited clusters of crystals, oe ao - 
partly cubic, partly octohedral, interspersed with others of the abdomen, 
a feathery, or radiating appearance. The feathery saline f tee 
matter effervesced briskly with acids, and yielded ‘‘ no per 
manent precipitate”, either with tartaric acid, or with oxi- 
muriate of; platina. The cubic crystals and octohedral 
yielded precipitates with either of the two tests above men- 
~ tioned. 

I do not conceive, that these observations authorise the Remarks on 
adverse party to contravene my experiments and conclu these. 
sions. I know from experience, that it is probable the fea- 
thery crystals, even of potash, would elude detection on 
accountof the minute quantity. There was however a pre- 
cipitate, but not permanent. ‘The question naturally arises, 
what was that nonpermanent precipitate ? I have no doubt 

¢ the 
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the quantity was too small, to enable the question to be ane 
swered even by the hands that performed the experiment. 

But the cubic and octehedral crystals yielded precipitates 
with either of the two tests, and hence potash, united to 
miuriatic acid, is inferred to exist. 

I again must appeal to chemical judges to determine 
whether or not the conclusion is warrantable: for, 1, here . 
is no proof of muriate of potash: 2, Itis not even certain, 
that the precipitate was supertartrate of potash: 3, granting, 
that supertartrate of potash was produced, it remains to be 
proved, in what state the alkali subsisted. 


4, Of the serum of the blood. 


Experiments. The saline matter wuts from this fluid 1 dia not with 
bs daial ad the platina solution ‘* produce a precipitate sufficiently 
distinct to be conclusive as to the presence of potash: but 
by means of tartaric acid, a distinct, though not abnndant, 
precipitate was produced”. Farther: with nitric acid this | 
saline matter yielded erystals of a “ rhomboidal form’’, 
Again: this matter dissolved in acetic acid, being evaporated 
to dryness, was treated with alcohol, and again evaporated ; 
** the residue, contrary to my expectation, exhibited traces 
of potash”; but the same residue with nitric acid 
yielded rhomboidal, and no prismatic crystals were seen: 
while ‘© potash was easily discoverable in the residue insoe 
luble in alcohol, which residue had now lest its deliques= 
cent quality”. 
Remaikson + J wish to avoid repetition of objections already offered, 
py although they are applicable in, this place, and will only 
/ remark, Ist, that 1 cannot admit the figure of such minute 
crystals as a decisive property, but the kind of nitrate com- 
pounded might have been ascertained by the test of tartaric 
acid. 2d. The dissolution of the acetate in alcohol is the 
most conclusive experiment given in the paper before me: 
and it has preduced apparent embarrasment. It is, pretty 
determinate, even as performed, and might have become 
an experimentum crucis, ‘by prosecuting it a little farther. 
We know, that acetate of potash is dissoluble in alcohol ; 
and there is no. proof, that soda united to acetic acid is pre= 
sent, even if such a compound be dissoluble in alcohol. » It 
». has 
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has been. thought tight, however, to assume an hypothe- 
sis, or more truly two hypotheses, to account for the pote 
ash-in the menstruum of alcohol: viz. 1, to imagine, 
that muriate of potash is present; 2, that it is dissolu 
ble in alcohol. If potash was present in the indissoluble 
residue, it was most important to have exhibited the state. 
in which it existed. It was not difficult to determine, if 
doubted, the state of the potash in the alcohol, by burning 
the residue left on evaporation, which would have denuded ; 
it if united to the acetic acid, but not if united to muriatie 
acid. Supposing, however, it be judged right, to receive 
these experiments as evidence of the facts asserted by the 
adverse party, I beg to claim the right also of oppesing.the 
contravening evidence above delivered in stating the ree 
sults of a similar experiment. From this representation I fa 
submit to our judges, whether or not I ain entitied to — 
object to the enumeration of subcarbovate or carbonate 
ef soda as one of the impregnating ingredients of serum, 
and especially to the proportion denoted in ceatesimal parts 
of a grain, in a mass amounting to 7 or 8 grains, consiste, 
ing of 7 different substances, 

Having communicated merely the information of the 
selises ihtoagh the intermede of experiments*, it will be de~ 
termined by: the chemieal world, whether or not the op- 
posing party have demonstrated errours in observation, 
or illegitimate conelusions. I am of opinion, that the best 
founded conclusions are but provisional; and of course, Chemical coa: 
that chemistry has not yet attained the rank of a science, or ©Usions az 
at least, of a demonstrativescience, This opinion seems just GREE) 
froma retrospective yiew of the varying states of chemistry for 
the last hundredyears. Many of the theories of the illustrious 
Stahliwere, for half acentury, admitted as demonstrations of 
the agency of phlogiston. That these doctrines were errone- 
ous. was evinced by the succeeding discovery of the agency of 
oxigen, especially manifested by the ever-to-be-lamented - 
Lavoisier ; and the pneumatic doctrine, in. some parts, has 

# Sensus enim per se res infirma: est, et aberrans ; neque organa ad ! 
amplicandes sensus ayt acdendos multum valent, sed oninis verior 
interpretatio naturze conficitur per ingtantias, et experimenta idonea 
et apposita: ubi sensus de exper imento tantum, expcrimentuam de na- 
tura et re ipsa judicet.-Bacon’s Novum Orgauum. 
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lately been rendered doubtful, if not exploded, by the 
wondrous achievements of professor Davy. Considering 
this progressive state, I offer the conclusions, that potash, 
and not soda, is the alkali existing united to animal matter 
in the animal fluids I examined, merely as provisional. That 
potash does also exist in them united to~ muriatic acid is 
not inconsistent with my experiments ; but the experiments 
of my learned friends do not appear to authorise such an 
inference. The discovery however will be partly due to 
them, if hereafter the fact be substantiated. 

I cannot close this communication, until I shall have said 
a few words concerning the high encomiums on what is 
called microscopic chemistry,accom panied by the bitter philip- 
pic against the ‘‘dismal, large, subterraneous laboratory’’. 
Chemistry must now, we are told, be transferred ‘* to the 
comfortable fireside of the drawing room”—from Vulean’s 
foul stithy to my lady’s chamber. This elegant change is to 
give ‘* new impulses” to the adyancement of the science; 
and new schools are to arise under new auspices. Most 
happy shall I be to find these eutopian prospects realized. 
It seems however more than probable, that the successful 
impulses already given by the chemical schools of my very 


‘Jearned and approved good masters, Cullen, Black, and 


Fordyce, will retain the principal cultivators in the paths now _ 
opened. And with regard to the scene for operations, the 
privilege of faste will be asserted; for that is indeed not 
disputable either in chemistry, or elsewhere-~Becher’s taste 
was opposite to that of the ingenious new advocates, §* nec 
quicquam pra carbonibus, venenis, fuligine, follibus, et 
furnis valere potest’—Phys. Subter. Pref. The Lord 
High Chancellor of England not long ago declared in 
court, that he would not pay ‘ sixpence” for the rapturous 
notes of Mara, or Catalani4#~This also was a matter of 
taste, and no one disputed it ; it was only observed by a large . 
majority, that his Lordship had “ no music in his soul, and 
was not charmed by concord of sweet sounds”—~no more. The | 
value of a tree is best known by its fruits; and accordingly, 
to inform the judgment of the public by practical exam- 
ples, and as some return for the notice with which my pa- 
pers have been honoured, I shall, with your permission, 
' offer 


MADDER OF SUPERIOR QUALITY. | . | a5 


offer for your next number a few remarks on the publication 
in general, which has produced this .conimunication ; in 
which, whatever differing opinions may subsist, I assuredly 
must admire the ingenuity, and respect the knowledge of 
my honourable antagonists. 


G. P. 
George Street, Hanover Square, 


January 14, 1812. 


———- 


HE. 


On the Culture and superior Colouring Qualities of Madder 
raised by Mr. Wittiam Sarispury, of the Botanic Gar- 
dens at Sloane Street and Brompton, from Seeds presented 
to the Society of Arts, &c. by J. Spencer SmitH, LL. D., 
who procured them from Smyrna*. 


SIR, 


iil Herewith send you two samples of extract of madder, Madder seeds 
‘one of which, marked A, is produced from the root of the fo™Smyma 
Smyrna kind, a plant which J have not heard of being before dae 
introduced into this kingdom, the seeds of which I received 
from you, and which you informed me had been procured at 
the request of the Society of Arts &c. from Smyrna, by 
J. Spencer Smith, Esq. - I sowed the seeds in my Botanic 
Garden, at Cadogan place, in April 1808, in asoil rather 
inclining to clay; and [ have the satisfaction to find, from 
this experiment, that there is every appearance of its ‘being 
cultivated with considerable success; for, if I might venture 
to state a calculation made of the crop from the smal! quan 
tity grown, the produce would be upwards of fifteen hun- Their product, 
dred weight of the fresh root per acre. 

The above estimate is made on tha supposition, that the The seeds 
_ seeds were sown in drills at one foot distant from each other, a pret 
which appears to me to be the best mode for its cultivation, foot distance. - 
I am thus particular, as 1 conceive I shall be doing my 


“ 


* Trans, of the Society of Arts, Vol. KXVII, p. 104. Samples of 
_ the seed received from Mr. J. 8. Smith are preserved in the Society’s 
Repository, also the coloured liquors referred to by Mr. Salisbury. 
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country a service, if it will induce any person to attempt 
the culture of this madder on a larger scale. I beg leave to 
observe, that the first attention which I paid to this valuable 
vegetable, after I had raised it from the seed, was to ascer- 
tain satisfactorily whether the superior quality of its ‘co- 
louring matter depended on the plant itself, or if it was 
merely owing to climate, or other local substances ; which 


_ often occasion a great difference in the quality and value 


Ground in Mr. 
Salisbury’s 
garden appro= 
priated to ex- 
periments. 


Study of hoe 
tony advan- 


fageous, 


of many other productions of a similar nature. To prove 
this I had extracts made in the same manner with the pre- 
pared Dutch madder of our shops, which did not bear any 
comparison in point of colour with that of mine; but 
fearing, that the Dutch madder might be damaged by. the 
mixture of some extraneous substance, I made a similar 
extract from the fresh roots of the common rubiatinctorum, 
which had for some years past been growing in my garden 
at Brompton, and the extract marked B is the result, and 
is much inferior in colour to that from the Smyrna seed ; 
though the extracts were both obtained in the same way, viz. 
by potas the roots and making a precipitate from them by 
alum and vegetable alkali, | 
I flatter myself I have here been instrumental in the ine 
troduction of a plant, producing a very valuable dye, and, 
hope we may not be long under the necessity of depending ° 
upon a foreign market. If any gentleman would wish to 
make experiments relative to its growth, or if any seeds of 
a similar nature should come into the Society’s possession, 
I shall be happy to make experiments with them, having 
appropriated a piece of ground in my new botanic garden 
solely for such purposes. I must confess, that I have great. 
pleasure in the above communication, as it will prove, that. 
benefits occur from botanical institutions; and that the 
opinion formed by some persons, that the study of botany-is 
a dry nomenclature, is founded in errour; for certainly, 
mach good will arise from botanical investigations to medi- 
cines the arts, and manufactures. 
Lam, with great respect, Sir, 
Your obedient and humble servant, *_ 
. WILLIAM SALISBURY, 
Brompton, April 26, 1809, ’ 
DEAR 
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DEAR SIR, 


In answer to your farther inquiries respecting the madder Management 
of the seed, 


procured from the Smyrna seed, I beg leave to observe, 4 
. that, with regard tothe management of the seed, I found it 


to succeed extremely weil in drills in the open ground. I 
also tried some in a hot-bed, which also succeeded perfectly 
well; but the old seed, some of which I had from you this 
spring, will not grow. I consider it to be a variety of the 
common rubia tinctorum, but of a more robust growth, and 
superior in colouring matter. These plants thrive exceed- 
ingly in my new botanic garden in Sloane street, and I 
flatter myself, that I have been instrumental in introducing 
an article, which gives to cotton the most beautiful and per- 


~ manent red colour 1n existence, 


\ 


Many former attempts to cultivate madder in England Use of the root 
have failed, I understand, on account of the Galiceseriube in calico 
formerly requiring it in a powdery state; but since the proven: 
establishment in this kingdom of the Adrianople or Turkey 
red dye upon cotton, some thousand tuns in weight ef mad- 
der roots from the Levant are annually used in Great Britain 
for dyeing that colour, for which use this kind of maddeér 
in the fresh root will be found superior. 

I am informed, that, by the application of the Society of yiaader roots 
Arts, &c., to Government, madder roots grown in igre nae tithe free, 
_are exempted from tithes. 

I have every reason to believe, that for use in painting Their use for 
much finer colours than the present may be obtained from Pigments. 
the root of this plant by spirituous or acetous extracts; but 
I forbear at present, farther experiments, in order to increase 
as much as possible my remaining stock of plants; and this o14 seed will 
appears necessary, as I find the seed I had left will not ve~ not vegetate, 
getate this spring, and I apprehend, that such seed as may 


now remain in the Society’s possession will be useless, 


ve 


I shall therefore proceed to increase my-preseat stock of 
the plants from offsets and cuttings of the roots. Ifthe above 
account is feund deserving of the society’s attention, it is 
much at their service, and they shall be welcome to 8ome of 
the roots, when,I have farther propagated them. They blos- The plants 


opned abundantly, but did aot produce seed, a circumstance blossomed, but_ 
whieh did not seed, 
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ANALYSIS OF HYALITE. 


which I observed also in the common kind growing near it: 
T have therefore endeavoured to increase it by other means, 
which may be done to any extent, but being now particu- 
larly engaged, the means I employ must be a subject of 
future communication. . 
- Iam, with great respect, - 
Dear Sir, 

Yours very truly. 3 

WILLIAM SALISBURY. 


Botanic Garden, Brompton, 
Nov, 16, 1809. _ 


XIV. 
Note on the Analysis of Hyalite : by Mr. Bucuouz*. 


Havine experienced a loss of 8 per cent in my ana- 
lysis of the hyalite, published in Gehlen’s Journal for 1806, 
vol. I, p. 202, and not knowing to what to ascribe it, I was 
much pleased at receiving in the autumn of 1807 a suff- 
cient quantity, to verify my former experiments. Suspect~ 
ing that this loss was owing to water, I put 75 grs of hyalite, 
broken into small pieces, in a Hessian crucible, and, kept 
them at a white heat for half an hour, The fragments be- 
came myddy and friable, and had lost 4:75 grs._ As I have 
every reason to believe, that this loss is owing entirely to 
water, it follows, that 100 parts of hyalite give 


Silex rae 2 9 Sahel en eneee mie Tere Recs epee 92. 
‘Water eeoeeresceececeseeseeeecoees 6°3 
Some flocks of alumine andlossee 16 0 © ~ 


owe on 


100. 


Hyalite then approaches to the noble opal, which con- 
tains 01 of water, according to Klaproth ; and still nearer 
to the common opal, which contains 0°05. According to 
the same chemist, all these stones must be true hydrates of 
silex. The specific gravity of this stone, taken by Mr. 
Kopp, is 8'15 [most probably a misprint for 2°15. C.] 


* Apn deChim. vol LXXIII, p. 328. 
SCIENTIFIC 


SCIENTIFIC NEWS. 159 


SCIENTIFIC NEWS. 


Wernerian Society. 
Ar the meeting of this Society on the 30th of November, Paper on 
prof. Jameson read a papér on granite. Three principal 87 te 
granite formations, and two of sienite, were described. 
Two of the granite,formations are primitive: the third, 
transition: and of the sienites, one is primitive, and the 
other transition. He described particularly the appear- 
ances, that present themselves at the junctions and alternae 
tions of the granite and sienite with gneiss and killas, 
(which last is probably a newer gneiss), and the relations of 
these rocks to mica-slate, clay-slate, gray-wacke, and gray- 
wacke-slate. The descriptions were illustrated by nume- 
rous sections and specimens from Galloway, island of Arran, 
and other parts of Scotland.—The professor likewise read 
an account of the natural history of a new genus of conca- ee pales 
merated fossil shell. In describing this shell, he employed 
the usual zoological language; but in detailing the other 
particulars, the method followed was that used in giving 
the natural history of minerals. 

At the same meeting the secretary read a communication Bed of fossif 
from the Rev. Mr. Fleming of Flisk, containing an ac- saci 


count of a bed of fossil shells, which occurs on the banks of 


the Frith of Forth, near Borrowstounness. The bed is 
three feet thick, nearly three miles in extent, and lies about 
33 feet above the present level of spring tides. The kinds 
of shells which compose this extensive bed, are still found in 
arecent state in the Frith.—At the same meeting, also, Echinus lithe- 
Mr. Leach read a description of a new British species of Phgus, anew 
Species, 
echinus, which he observed in plenty at Bantry Bay in 
Ireland, and which he proposed to call e. lithophagus, as it 
forms a small hollow for itself in the substance of the sub- 
marine rocks, 
At the meeting of this society on the 14th of Dec., pro- Geognosy of 
fessor Jameson read a short general account of the geognosy Sr sai 
of the stewartry of Kirkcudbright. It would appear from 
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the professor’s description, that the greater portion of this 
part of Scotland is composed of gray-wacke, gray-wacke 
slate, and transition-slate, with subordinate beds of transi- 
tion-porphyry, transition greenstone, and flinty slate. But 
three tracts, the first of which contains the mountain of 


Criffle, the second Cairnsmuir of Dee, &e., and the third 


Loch Doune, are composed of granite, sienite, sienitic 
porphyry, and killas. The sienite and granite in some 
places are covered by the killas ; in other places the granite 
and sienite rest upon the killas ; and professor Jameson also 
observed the killas alternating with beds of granite and 
sienite, and veins shooting from the granite into the adja- 
cent killas. The granitous rocks, beside felspar, quariz, 
mica, and hornblende, also contain imbedded rutilite, 
{itanitic iron-ore, and molybdena; and, in rolled masses of 
a reddish-coloured sienite, crystals and grains of zircon 
were observed. Prof. Jameson also stated several of the 
characters of the killas, described the magnetic pyrites it 
contains, noticed its affinity with certain rocks of the transi- 
tion class, and exhibited specimens to illustrate this 
affinity. ; te 

At the same meeting there was read a series of thermo- 
metrical observations on the temperature of the Gulf 
Stream, by Dr. Manson, of New Galloway: and a descrip- 
tion of a new craniometer, proposed by Mr. Ww. E. Leach, 
illustrated by a sketch. 

a 

A potter, at Dijon, has found between some strata of 
fossil wood in the territory of Louhans a fossil vegetable 
powder. It is of a cinnamon colour, burns with flame, and 
emits a peculiar smell approaching to that of olibanum. 
Like amber and minerai caoutchouc it appears analogous to 
resins. 

ecm 

Dr. Croren will commence his Course of Lectures on 
Music at the Surry Instrrution, on Tuesday the 4th of 


February ; and will continue them on each succeeding | 


Tuesday evening, until completed. 
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ARTICLE I. 


| On the different Sorts of Wood, with some Remarks on the 
Work of Du Tuouars. In a Letter from Mrs. AGnes 
IsBETSON. . 


To Mr. NICHOLSON, 
SIR, 


al Know not sete the account I have given of the me. On the treatise 
chanism of Botany has convinced my readers, or done vane oi 
_ justice to my subject; the latter is indeed impossible. 1 . 
shall however (though thoroughly sensible of my defi- 
ciencies) renew the discussion as soon as the spring bestows 
a fresh return of her treasures for dissection. In the mean 
time I shall give a farther idea respecting the formation of 
wood, in some measure answering to the new Treatise on 
Vegetation, received from France, and written by Aubert 
du Thouars, celebrated for his studies in physiology, and 
who appears (like myself) to have taken nature for his 
guide, and left books for a future consideration ; thinking 
it of greater consequence to ascertain a few absolute facts, 
Vou. XXXI. No. 143.—Marcu 1812. M than 
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ON THE DIFFERENT SORTS OF WOOD. 


than to collect a confused mass of uncertain details, that 
lead to no end. 

Du Thouars agrees with me, that each bud is only another 
kind of seed, having its cotyledons the same, and wood 
vessels reaching Fae) the bud to the root, and ‘ending ina 
radicle, so that each tree may be esteemed (in this respect) 
a collection of plants, really distinet from each other, 
though joined under a double cover.. But in my opinion 
he carnes this idea much too far in giving the same appella- 
tion to both root and wood, for they certainly greatly differ 
im many respects, which he seems not to have noticed, 
beside the former having a double vessel, till it joins the 
radicle, while the wood vessel is single; as I have before 
described in my former account of this substance. He is 
also,of my opinion respecting the supposed circulation of 
sap, which he appears persuaded does not exist, the liquor 
flowing to the terminating branches only, to give. life to 
fresh matter, shooting from every extremity where the flow 
of sap will allow it to form ; indeed, we are now so well ac- 
quainted with the different parts of the stem, that, if there 
were any returning vessels, they could not (I think) but be 
known. But he is undoubtedly mistaken in saying, that 
each leaf has a wood vessel, as well as the bud; for, if this 
was true, the stem must be as wide again. I have traced 
this part with such exact attention, as not easily to be mise 
taken ; and have always found, that the set of wood vessels, 
after meandering all over the leaf, returns on the upper side 
of the stalk, and thus enters another leaf, that the same 
collection may serve many hundreds. It is not difficult to 
follow them, and is most convincing. 

_ There is nothing that gives me more astonishment than 
the blindness of physiologists respecting the formation of the 
flower bud. Du Thouars, as well as Mr. K., thinks itis 
formed in the new wood, next the bark, and believes the bud 
is generated by the sudden mixture of the wood and bark, 
as if they did not run side by side throughout the plant; a 
strange mistake! I confess it is this discovery “ of the 
shooting of the bud” I am most proud of, first because 
it is the foundation of many important facts, that lead to 
consequences of ne little moment; secondly, because it is 
40 
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so very plain, so easily seen, that, strip off the bark, and a 
child would acknowledge and understand it; as the buds 
“appear coming out from the interior of the wood in every 
"part. But how many truths does this substantiate! It 
proves which i 13 the vital part of a plant; that the impreg- See 
nating line, which runs into the seed, is likewise found this. ’ 
running next the pith in the stem; that this is the line of 
life, from which also all buds proceed ; that the seed and 
bud are the same thing, at least differing in trifles only ; 
and that they both owe their existence to this same vital 
part, one shooting in the flower, the other in the stem ofa 
plant. In herbackous plants this same line runs within the 
pith, but equally gives life to bud and seed; hence the 
truth of Linnzeus’s observation, when he gave such conse- 
quence to the pith of some plants, 

There is something so curious in the manner in which the Men A 
bud is first united with the sap vessel that nourishes it, that, z Pai oneal 
as I have not exactly shown the process, I shall give it here. ae ee 
I have described the manner in which the line of life first noutishes it. 
generates the bud by forming a knot on that line, and 
breaking the outward ends. Each end then becomes a 
bud, and it is the business of the wood to form a covered 
way for the passage of the bud to the exterior, which it 
does by bending some and raising other parts of its vessels, 
in the middle of which the bud passes to its cradle; but no 
sooner does the knot form on the line, than it becomes a 
signal for the root to send up a vessel for the nourishment of 
the new bud, and by the time it reaches its cradle, this ves- 
sel (loaded with sap) arrives at the same place, and fastens 
itself to the bud, affording it that nourishment the milky 
juice of the albumen could no longer give it. It is exactly 
the same process as that in the seed, where the milky albu- 

"men first supports, and is then succeeded by the nourishing 
_ vessels, 
I shall now give a curious proof, that the woud) is the only The wood the 
only part that 
part which carries the sap for the nourishment of the plant ; conveys the’ 
and that the plant dies, if the wood vessel is lost. Dry 29P for nous 
‘ : : . ‘ : rishing the 
tracing the various diseases of plants, especially in our kit- plant, 
‘chen vegetables, it occurred to me to examine thoroughly 
that which is called smut in potatoea; and gompare it with Diseases of 
M2 the plants. 
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- Disorder of 
tne brocoli, 


The cause in 
the earth and 
not im the 
plant. 
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the disorders which are found in the brocoli and turnip. 
In the brocoli the first apparent symptoms area shrivelling | 
and drooping in the stem of the plant; it for some time 
languishes like a consumptive patient, and then dies after a 
long illness. Curious to find what. could be the cause of 


_this disorder, and its effects on the interior of the plant, 


and why the plant ceased to gain that nourishment, which 
the earth seemed so fitted to give; I resolved to dissect the 
plant with care. To prepare myself for thoroughly under- 


"standing it, Itook a brocoli plant growing in other ground, 


and perfectly healthy, dissecting and drawing it, as I give 
itat fig. 1, plateV. It will be seen how many radiclés it 
has, how many wood vessels, both in the root andstem. I 
now laid open the diseased plant with the greatest care : 
but how excessive was my surprise to find, that almost all 
the wood yessels had disappeared, though the plant was 
twice the size of the healthy brocoli, and ofa bulbous form: 
in the root, see fig. 2; that in place of the wood vessels, I 
could see only tubercles filled with water, and that, instead 
of near a hundsed radicles, two solitary ones, -with their ap- 
propriate wood vessels, were all the plant had to bring it 
support. The bulbs of water were composed of a loose 
matter something like the pith of trees, but very large, and 
without one ligneous particle ; in short the complaint ap-« 
pears like a dropsy in the plant. From various trials it was 
plain to be-seen, that the defect arose from the earth ; since 
if pease, beans, vetches, &c. were substituted for the bro= — 
coli, turnip, or potato, they would grow admirably, but 
the same disorder would equally attach to those vegetables 
just named, if placed in that earth. The cause then was the 
failure of suitable. nourishment for those plants in that 


ground; and its consequences were the decay of the parts 
‘intended to bring that sort of sap, which the ground was not. 


able to bestow. This shows also, that there is a great va- 
riety in the sap, though we are not, able to discover it ; 

indetd ip our trials so much of the most important and deli- 
cate essence may evaporate, during the first attempt to ase 


Ingredients of certain the ingredients, that we cannot thoroughly trust, to, 


the sap not 


~ known. 


% 


our knowing all that enters into the compgsition. of this 
astonishing mixtures # cannot conceive that any thing but. 
RA Td decay 


\ 
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decay could cause the disappearance of the wood vessels ; 
and am more confirmed in this idea, as I have always found 
that it is the constant consequence of the stoppage of the 
sap, whenever it takes place during the life of the plant. 
This I before showed, when I endeavoured to prove how 
mistaken physiologists were in supposing that part ‘of the 
‘stem of the tree was void of sap, and was only filled in the 
newest part. 

On summing up the evidence I should conclude, that the The ground 
ground i is too cold and moist for these vegetables. On dis- wos en 
secting turnips and potatoes growing in the same ground, I 
find it exactly the same disorder as that in the brocoli, that 
is a total disappearance of the ligneous parts, both in stem 
and root. The tubercles of water mentioned in the brocoli, 
turnip, &c. are always full of stinking water, as the putridity 
is just beginning, May not the disorder of these plants in 
some measure serve to prove, with the rest of the facts al- 
veady adduced in my former letters, that the sap is con- Sap conveyed” 
veyed by the wood alone for the nourishment of the plant : ? is ea 
- I think the body of evidence I have at different times given 
now nearly amounts to certainty, that the sap runs in the 
wood alone, and does not circulate. This disorder must not 
be mistaken for that called the scab in potatoes, which is a Scab in 
imalady that proceeds’ from a cryptogamian plant, first aa se icy 
growing on the outside of the potato, in which insects fix 


-- and lay their eggs, to insure food to their hatching young ; 


which soon dive into theinterior, and cover the root with 
blotches. 

_ The next part which belongs to the woudl and which [ 
wiah thoroughly to explain, is that which appertains to the 
balls. I have shown, that there are in plants. two sorts, 
one which generally regulates the mechanism of plants, 
(the account of which I gave in my last letter on, mechanical 
botany): the other the ball found in the wood of trees, Ball found in 
When a bud, formed of the knot of the line of life, and ae = 
passing through its covered way to the exterior, is by any 
accident severed from that line, the bud stops, and can 
proceed no farther, though the wood vessel joins to it. In 
time the albumen, which surrounds it, changes to wood, 
and the bud, though its interior never grows, yet continues 
to 


\ 


Balls in the 
wood. 


The forming 
of hungry 
| wood. 


No wood with- perfect wood does. It is this effect, that has made many 


out sap. 
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to increase in wood, as long as the hardened parts about it 


will permit, adding one little row of wood each year, but» 


this soon ceases. It is perfectly detached from the rest of 
the plant; and afterward pushed towards the exterior by the 
growing part of the plant, while the sap continues to cir- 
culate round it and within it. The constant pressure these 
balls receive makes them grow to an inconceivable hardness ; 
and, when taken out, I have found them from twelve inches to 
a quarter of an inch in diameter, and so regularly formed, 
(see fig. 5) that had I not taken them myself from the tree, 
I sould have been persuaded they were just turned ina 
lathe. Some are round, but with a single wood vessel at- 
tached to them; some formed like a spinning top. Here 
is an old tree, that has formerly been in a hedge-row, that 
has three balls about twelve inches in diameter. Carpenters, 
when they find them, use them as heads, cogs of wheels, or 
for any purpose that requires extreme hardness, 


The next peculiarity of the wood 1 have never yet tho-. 


roughly explained is the exact reverse, in effect, of the 
ball; and the cause of both can be described by a drawing: 
itis what the French call hungry wood, it proceeds from 
some accident, a severe season, lightning, or injury the 
tree has réceived. Some wood is much more liable to it 
than others. It is a formation that is quickly finished, but 
that stops many of the sap vessels, so that the wood is soft 
and poor. I have often found a piece in the middle of 
beautiful perfect wood so diseased. lungry branches are 
often seen shooting from the roots of trees. The rose, the 


\ 


viburnum, the barberry, and many shrubs as well as trees, 


are subject to this defect. Among trees the plane, the ash, 
and the lime in particular are most liable to it; it is to be 
known by its difference of appearance. To show it I shall 
draw a piece of solid good oak, and a piece so affected, having 
these specimens nowin my possession. Fig. 3 is the healthy 
piece, fig. 4 the diseased oak: cc are the sap vessels, dd are 
the intermediate parts of both. When young, the wood is 
wider between the sap vessels, but not near so far apart as 
the diseased wood, which never appears to contract, as all 


phy siologists think, that the sap vessels dried up, when the 
wood 


ON THE DIFFERENT SORTS OF WOOD. — 167 


wood became old; but it only leaves the intermediate parts, 
which constantly contract. The sap vessels are rather en- 
larged than lessened by age; and grow vastly firmer by the 
strong support they thus gain by reduction. 

I shall now turn to the wood of annual or herbaceous Trifling df 
plants + it is formed of two sorts, those which like the shrub pee ie sia 
have only a narrow piece of ligneous matter; and those the 
wood of which is formed in compartments, something like 
the manner of the leaf stalks, that is, round vessels of wood 

‘surrounded by albumen, which altogether appear infinitely 
larger than the commion vessels so denominated, the spiral 
wire being enclosed within the wood, These vessels are set 
like spots in the circular pith; the number of sap vessels 
increases, if the plants last a long season, as well as the 
rows.in the herbaceous vegetables, if fine weather prolong 
their existence: this ] have before hinted at, ina former 
letter, Vol. XXVIII, p. 249. It would seem that this al- 
bumen, as well as that which surrounds the ligneous vessels 
in the leaf, never became wood; for let the vegetables be 
ever so old, it still retains the clear and unformed appearance 
it has at the first moment; and let it be where it will, it is 
always to be known. It is this we call nourishing vessels in- 
the leaf. I think it should be called by the name of clear 
albumen, to distinguish it from that which afterward be- 
comes wood. I have examined both; and, as far as the 
eye can judge, they appear perfectly the same; but in 
taste the clear albumen, which is that found in the seed, 
the leaf stalk, and’ herbaceous plants, is bitter, which the 
other is not, the other albumen is the new row of wood in 
trees and the foundation of the seed, with the first formation - 
of the embryo. In all these the sap vessels afterward shoot. 
When I tried both by decomposition the residuum was the 
same; indeed the matter I can get for trial is so little, it is 
hardly a fair chemical process, 

I should have continued to give an account of the ideas of 
Aubert du Thouars, could I have thoroughly understood the 
rest of his opinions; but he is not go intelligible as de Mir- 
bel; and (if I may be allowed to say so) has rather too much 
given way to system and imagination. I should suppose it is 


BEAR NY to pass from step to step in this study, perfectly 
distinguishing 
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distinguishing first the separate parts of a plant, and then 
the different sorts of vegetables, and keep to this; for if the 
seed is not exactly divided from the leaf, the stem from the 
_root, and so on to the rest; and if the tree is not distin- 
guished from the shrub, and the semiplant, and herbaceous 
plant, from the eryptogamia; it must inevitably create con= — 
fusion, .as they differ so essentially in form and manner of 
growing. It is also most desirable to give but one part at 
a time explaining this with a print, that may make it under=__ 
stood, or the most perspicuous writer, on so dark a subject, 
Restofdu _—_—-will want elucidation. But this gentleman, (though he be- 
sie gan so well) has launched into some system, which he seems 
to hold out, I think, as‘some mathematical demonstration | 
in the vegetable world. .I regret that he has not divided it 
from his physiological labours, as both might have profited 
by this arrangement, 1 have however so much to apologize. 
for myself, that 1 am the last person, that should: criticise 
others. “ate 
T am, Sir, th ts 
- Your obliged servant, 
_ AGNES IBBETSON. 
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On the Action of Etastic Fluids on dead Animal Flesh : by Mr. 
» Hivpesranpt.* 


e 


The ay se ( ‘ONVINCED, that experiments and observations! on 
pA Sie the spontaneous analysis of organic substances must be very 
influenced by instructive, and tend to illustrate their nature, F have always 
the surround- 
ing zasses. endeaveured to impress on the hearers of my chemical lece 
tures, how great must be the influence of the elastic fluids, 
that surround putres¢cent bodies, either in accelerating or'Tre= 
tarding this natural process. ‘This also has, determined me, 
Experiments ¢§ investigate the subject with great care; and [venture to 
On the subject. : : oe & i 
lay before the pubhe the résults, as constituting a series of 
experiments, that may tend to the advancement of the sci« 
ence. Bane 
* Ann. de Chim. vol. LXXII, p. 300. , Translated from Gehlen’s 
Joyrmal, vol. VIE, Na. 2 ° . ' 
, fe 
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‘Tt will be proper to premise : 

Ist, That i always employed the same kind of flesh,-The substance 
namely beef, in order to be more certain, that the differ- employed, 
ences observed arose only from the action of the different 
elastic fluids: that the flesh used at one time was taken not 
only from the sameanimal, but from the same muscle; that it 
contained no fat, but muscular fibre alone; and that ‘the 
pieces were of equal size, cut in paraltelopipedons, and 
proportional to the vessels: 

-Qdly, That tT took only the flesh of an animal that had 
been dead two hours: 

Bdly, That I used only the last portions of gas evolved, The gasses, 
in order that it might not be mixed with any of the air in 
the receivers; and that I employed the gasses soon after they 
had been prepared. = atmospheric air 4 took from a very 
airy garden, © ; 

4thly,. The vessels were placed i In a room, into which the Place of the 
sun never entered., The windows also, facing the north, were i aan 

- very small, to avoid the action of light, which I purpose to 
examine on 4 future occasion. The temperature of this Temperature. 
room is cool in summer; and in winter high enough to keep 
water from freezing. lf, however, there were any reason to 
be apprehensive of frost in. the night, I removed the vessels 
into my lecture-room, which joined it. 

_ Etook three modes of enclosing the flesh in the gasses; The gas em. 
mer to avoid repetition, I shall denote them by the follow- ae in three 
ing expressions: Ist, over water: 2d,over mercury: 3d, in 

an empty bottle. 

1. For the experiments over water, cylindrical jars were Manner of 
taken, containing from 92 to 98 cubic inches, Paris measure, re. 
and. filled oyer a pneumatic trough. Pieces of meat 33 over water : 
inches long, Lineh broad, and 2 of an inch thick, were then 
introduced into them. These were suspended from two 
cross pieces of brass, having a point 2 an iach Jong to fix 
the meat on, and supported by a stem of the same metal, 
with two other cross pieces for a foot. When this stand, 
with the meat thus disposed, had been introduced through 
the water into the jar, a plate was passed into the trough, 
and the jar placed upen it, so that it might be removed from 
the trough, and set on a tab When the water rose in 

* the 
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the jar, which is the case when the temperature diminishes, 
or the gas 1s absorbed, care was taken to add water, in order 
to prevent the introduction of atmospheric air. In this way 
the contact of atmospheric air is avoided, but it is attended 
with the inconvenience of wetting the whole of the surface 
of the meat, and of the gas aud meat being in contact with: 
the water in the jar. 

Bi as Bethe 2. For the experiments in. an empty vestel: that is to 

stopped with a say, containing neither water nor mercury, bottles resetnbe - 

Sgr hng those ai wine were taken, but with wider mouths. 
These were filled with gas over the pneumatic trough, and 
Jet stand till they were well drained. The meat was then 
introduced, keeping the mouth of the bottle above the wa- 
ter, corked as quickly as possible, and the cork well luted 
with paper and glue, or the neck of the bottle placed in wa- 
ter. On turning up the bottle, the piece of meat falls to 
the bottom, to which it commonly adheres in consequence of 
its moisture, By this mode we aveid wetting the meat; 
and neither the meat nor the gas is in contact eid so large 
2 quantity of aqueous vapour: but it has this inconvenience, 
the meat has been in contact with atmospheric air, and a hit-) 
tle is always introduced with it, when the cork is put into the 
bottle. This process cannot be employed with nitrous 
gas. 

sere wat 3. For the experiments over mercury, small jars, of 3 or 

curs. 4 cubic inches only, were filled with the gas to be subjected 
to experiment; and pieces of meat, an inch long, ¢ an inch 
broad, and 2 lines thick, were then passed through the mer- 
cury with the fingers, and introduced into the jars. By this 
process the contact of atmospheric air is avoided ; as well as 
of aqueous vapour, when the gasses have been procured over. 
mercury. But these experiments I.could execute only on a 
small seale, as I had not a sufficient quantity of mercury for 
any thing more. 

A little water, or mercury, should always be left in the 

Jars, in order that the air, when expanding, may not get out 
of them. In the experiments over mercury it affords the 


advantage of preventing the vessel from being over 
turned. 


First, 
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Hirst series of experiments, over water, begun the 25th of 
March, and ended the 4th of April, 1808. 


The temperature of the air out of doors was always be- 
tween 8° of Reaum. [50° F.] in the shade, as for instance on 
the 30th of March in the morning, and 5° R. [43°25° F.], 
as on the 25th of March at noon. 


1. Oxigen gas. 


The gas was obtained from nitrate of potash. 

‘Ist day. March the 25th. The meat is become evidently 
redder, and even of a finer red than in nitrous gas. 

2d and 3d days. The red colour has dinars but the 
meat has still a fresh appearance. 

Ath and 5th days. The same. 

“6th and 7th days. The redness has gradually diminished; 
.and the meat is moister than that in nitrous or in hidrogen 
gas. 
8th day. The meat grows damp; it begins to get livid; 
and little hemispherical and almost transparent drops appear 
standing separate from each other on its surface. 

Oth day. The drops become more numerous, and grow 
pradually opake and whitish; so that the meat looks as if 
covered with small pox. 

10th and 11th days. Putrefaction makes evident pro= 
gress, the meat grows flabby, the moisture increases, and the 
surface Gecnives: yet the drops may still be distinguished at 
the surface of the liquid, that covers the meat entirely. 

On the evening of the 11th day the meat was taken out, 
after the jar had been replaced in the trough. It emitted a 
putrid smell, somewhat alliaceous, having some resemblance 
to that of phosphuretted hidrogen gas. 

The meat continued to om tkary 3 in the open air, as if it had 
been constantly exposed to it. 

The oxigen gas was not much diminished in bulk. It no 
longer set fire to a candle, buta candle still burned in it for 
a moment with a little brilliancy. 


9. Hidrogen gas. 


This was prepared by dissolving zinc in sulphuric acid di- 


luted with water. 
ue ey, Ist 
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at, vide ate Ist day. March the 25th. In the course of a few hours the 

sulphuric acid, Meat had acquired a dirtier colour; and at length became of 
a blackish brown, like meat that has been smoked after hav- 
ing been salted without the addition of nitre. 

From the 2d to the 11th day. No change in the seeaal 
appearance of the meat; particularly it ha grown neither 
flabby nor moist: its firmness appears even to have increas- 
ed; and it seems more hard/and dry., It has lost its redness 
more and more, aud is become browner than meat exposed 
to carbonic acid. t 

On the evening of the 11th day the meat was tikep out. 
It had no sign of. putrescency, and not the least offensive 
smell: the mast that cou!d be said was, that it smelt slightly 
sour. On exposure to the air it did not putrefy, but became 
dry: afew small white specks of mouldiness, however, were 
perceivable on its surface. 

On turning up the jar, and applying a lighted’ candle to ite 

the gas took fire. 


3. Carbonic acid gas. 


¥xp. 3. With This was prepared by dissolving chalk ia nitric acid. 

carbonic acid gst day. March the 25th. In the course of a few hours 

expelled from : . 

chatk by nitric the meat had assumed a dirty colour, and afterward became 

acid. * ” brown; but it remained of a lighter colour than that in hi- 
drogen gas. 

From the 2d to the tith da At first it appeared to 
' grow more livid and flabby, but after a few days no change 
was observed. The surface did not appear to get moist. 
The carbonic acid gas, used in the experiment, is absorbed 
by the water; and it even appears to be more readily aba 
sorbed than when pure, so that fresh gas must be added 
every day, to prevent the water from touching the meat. 

On the evening of the 11th day the meat was taken outs 
it had no marks of putrescency; resembled meat that had 
been dressed ; was flexible, without being moist or viscous; 
and had a slight acidulous smell, nearly like that of yeast 
turning sour. On exposure to the air it did not grow pu- 
trid, bunt dried, and its surface became covered with little 

‘ ghite specks, . ! ae 


- 


| 4. Nitrous 


— 
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4, Nitrous gas. 


Procured from nitric acid by means of copper, and receiy- Exp. 4. With 
nitrous gas , 
ed over water. fidta Witse 
Ist. day. March the 25th. The meat became of a much acid and 
finer red than in atmospheric air; and for the first few hours ee 
it could not be distinguished from that in oxigen gas. 
Qd and 3d days. No change. 
4th, 5th, and 6th days. The fine red colour diminished 
a little, but it still remained very lively. ; 
From the 7th to the 1ith day. No change was observa- 
ble, except that the meat appeared.to grow a little moist; 
but it did not liquefy at all-at the surface, and its firmness 
"even sé ned to increase. 
On the evening of oe 4th day the meat was taken out. 
It had a fine red colour, was firm, and had no smell, not even 
of nitrous gas. It lost its rednéss when exposed to the air, 
in the course of a few hours; became brown; and dried 
much guicker.than the meat of the two preceding experi- 
ments. Its surface did not become covered with white 
_ specks. _ : 
‘The gas, exposed to the test of oxigen gas, produced a 
“quantity of red vapour, diminished greatly in bulk, and ap- 
peared not to differ perceptibly from common nitrous gas. 


Secand ¢¢ series gab eiiut ‘from the 5th of April to the 10th Second series 


P of June. oe 


The temperature of the air Rue of doors. was 2°5° [37°75° F.] Temperature, 
_ onthe morning of the 18th of April, and ao. [84:4° F. J on | 

- the 17th of May at noon. ~ 
_ Phat of the room was between-7® and 20° fee 75° and-77° 

Pe. 
A. a meat employed in the following REE 5 was of Meat used, 
a paler colour, and appeared to have come from a younger 
‘animal. 


ae Bec Jrom red oxide of mercury. Experiment over _ ‘ 


Exp. 5. Oxi 

: MeTCUrY. gen from red 

Ist wa April the 5th. The meat became redder. | pear Bat 
2d and 3 days. No perceptible change. ; mercury. 


4th 
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4th and Sthdays. The colour grew paler. 

From the 6th to the 8th day. The colour was: destroyed, 
and the meat had the appearance of having been washed. 

9th day. The drops appeared at the surface as in the first 
experiment. 

18th day. The drops, became opake, appeared like the 
eruption of small pox. The meat preserved its firmness 
without liquefying, though the temperature was is higher than 
in the former experiments. 

From the 19th to the 21st day, May the 25th. Visible 
signs of putrescency were observed on the surface, the little 
drops ran into each other, and the surface became blackish. 

An accident having overturned the jar, the gas escaped, 
aud diffused such a strong stench throughout the house, 
that we were obliged to perfume it bia to get rid of 
the smell. . . 


6. Ozigen Srom nitrate of potash, iz an empty bottle, stop- 
, ped with a cork, - 


Exp. 6. Oxi- Ist, ee) and 3dday. The ent did bot grow Mian: 
genfromni- 4th day. It grew pale. ; 
on ia . Sth tothe 51st. No little drops were observed, but the 
bottle. meat gradully grew pale, became putrid, and liquefied at 
the surface. Atlengtha considerable quantity of liquid, of 
a bad colcur, was esti: = flowed down into the neck of 
the bottle. 
The meat was covered with moisture. Its smell was not 
so strong as that of the preceding piece putrefied in oxigen 
gas, and of a different kind. 


7. Atmospheric air, over mercury. 


Exp. 7. At- Ist and 2d days. April the 5th and 6th. No remarkable 
mosphetic air change. 

eh, 2) geal day. The ineat is become very pale; paler than in 
the oxigen gas. 

5th to the 51st. The little dade of liquid were not pet- 

ceived. From the 8th day it became covered with moisture, 

and liquefied at the surface, but less than that in oxigen 

gay; and at the close it appeared less black than in pure 

oxigen 


. 


A 
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exigen gas, On taking it out of the receiver, its stench was 
tiot so powerful, and it appeared redder when cut. 


8. Pure hidrogen gas from the vapour of water passed over 
 redhot iron. Over mercury. 


Ist day. April the Sth. The meat became of a crimson Exp.8 Hi 


red. drogen from 
: water by red- 
From the 2d to the 5Ist. No change was observed, ex- hot ivoi, ee 


cept that the meat became a little brown; but it did not ™¢rcury. 

acquire a livid hue. [tis remarkable, that this meat re- 

mained reddish, and preserved an appearance of freshness, 

while pieces in exigen gas, and in atmospheric air, grew pale. 

When taken out of the jar, it had no smell. The gas ex- 

amined at the end of the experiment rendered lime-water 
turbid, 


9. Pure hidrogen gas in a corked bottle. 


Ist to the 51st day. The meat scarcely grew brown at Exp. 9. Hi- 
all, but preserved its colour, only appearing a little moist. ee 
' When taken out the 51st day it had no bad smell, but smelt ; 
hke smoked meat. 

The gas, examined by the test of nitrous gas, gave n& 
sensible diminution ; it rendered lime-water a little turbid, 


and afterward burned vividly. 


10, Pure carbonic acid, from the be ead of chalk. Over 
mercury. 


ist day. The meat became crimsoned, as in hidrogen.. Exp. 10. Car- 
- 2d tothe 11th. No sensible change, and the meat looks SA ei 
very fresh. chalk by heat, 

13th to the 229d day. It grew paler. i a 

51st day. The meat was uniformly pale, looked as if it 
had been dressed, and appeared nearly of the same firmness. 

It was neither moist nor viscous; and had not the least 
smell, or any other sign of putridity. 

The gas was absorbed by lime, except atrifling residuum, 
that did not amount to 0°01. 

11. If this experiment be repeated in corked bottles, and Exp. 11. The 
the meat be enclosed in one while the gas is hot, and in the nce wet 7 
ether not till it has grown cold; it willbe found, that the corked battles 

meat” 
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Exp. 12. Ni- 


trous gas over © 


mercury. 


Third series, 


Exp. 13. Oxi- 


' gen gas Over 
water. 
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meat in the cold gas will have kept well till the 16th day, 
but will have acqnired an ‘unpleasant smell; while that in 
the hot gas stinks on the 30th day, and is pomplstrly 
spoiled on the 60th. 


12. Nitrous gas, over mercury. — ~ 


Ist day. The meat became redder.” 

§ist day. The meat has retained its fine colour, and is - 
firm. The liquid, that has flowed from it, has assumed a 
fine red colour, and deposited a small portion of white mate 
ter, resemblimg fat, though the meat contained none, 

67th day. June the 10th. ‘The meat has retained its 
fine colour still,’on witich account I did not take it out, that 
I might see how long a time was necessary to effect its de- 


composition. he 


Third series. 


4 


The temperature was the same as in the proeene series. 
13, Oxigen, over water, the jar contained only 28:5 cubic 
mches. 


Ist day.. The meat became of a fine red. Bt Wee 
ad, 3d, and 4th. The meat retained its colour, and did > 


_not appear to putrefy. f ik 


6th day. . Little transparent drops were chat ecae which 
Snoredsed) in number and size on the 7th day, and grew 
turbid and red on the 8th. — Urs 

Oth day. .The putrefaction was evident over all the sur- 
face, which began to liquefy. The gas diminished greatly 
in bulk. There is no doubt but the increase of temperature 
is the cause of the speedy putrefaction. 3 

10th day. The gas, measured in the gasometer, had di- 
minished 7 cubic inches. Being placedin contact with milk 
of lime, it diminished 6°5 cubic inches more. Supposing, 
that the 7 inches absorbed by waiter were carbonic acid, 13°5 
inches. of oxigen were expended, which must have formed 
18°75 inches of carbonic acid gas*. 


* The carbonic acid gas, as appears from the best recent experiments, 


_Mmyst_have been precisely the same in bulk as the oxigen gas expended. _ 


€, ; 
The 


. 
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The 15 inches remaining having been tested with nitrous 
gas, I found that they contained 5:4 of nitrogen, and 9°6 of 
oxigen. Thus the 2v° ‘5 inches of oxigen gas have been em- 
we la | 


> 


13°5 carbonic acid, 
5°4 nitrogen, 
ies 9°0 oxigen. 


14. Atmospheric air. 


The meat putrefied, and was decomposed on the 48th Exp 14. At 
day. The water rose considerably, and absorbed 21 cubic ees aot 
inches out of the 96, that the jar contained. The experi- 
ment having been deranged, I could not continue my ob- 
servations, 


15s Pure hidrogen gas. 


ist day. The meat became of a poppy colour. Exp. 15, Hi- 
Ath day. No change, except that the meat appeared ‘tegen gas- 
dried. ' | 
6th day. Some mouldiness observed, that increased on 
the 7th day. 
From the sth to the 41st day no farther change was ob- 
served, except that about the 20th the mouldiness had dis- 


. appeared. The meat resembled beef salted without nitre 


and smoked. It had not the least bad smell. 
_ The gas, tested with lime-water, did not render it turbid. 


It burned with force and energy. 
_ From these experiments it appears how necessary it is, 


to repeat them separately, in order to obtain some certain 
results. It appears however, that we may draw from them 
the following conclusions. 

1. That hidrogen preserves, and even increases the firm- General de 
ness of meat, by drying it. That oxigen on the contrary @uctions 
diminishes this firmness, rendering the meat flaccid and 
moist. It is remarkable, that hidrogen preserves this 
‘firmness even over water, when the gas is saturated with 
meisture. s a | 

2, That meat is changed and liquefied much more 
speedily in oxigen, when it contains nitrogen, as in atmos- 
Vor. XXXI.— Marcu 1812. N pheric 


178 


4 
Continuation 


of the inquiry. 


Meat left a 
long time in 
mitrous gas, 
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pheric air, and in the gas from nitrate of potash, than when 


the gas is pure. 


3. That nitrous gas resists putrefaction niost powerfully ; ; 
next to which comes hidrogen, and then carbonic acid. , 

4. That meat does not change so soon in oxigen gas, as 
in atmospheric air; but, when putrefaction has commenced, 
it proceeds with more energy than in atmospheric air, and 
diffuses a much more offensive smell. 

5. That the colour of meat gets browner in hidrogen, 
and lighter in oxigen and in nitrogen. 

6. That neither hidrogen, nitrous gas, nor carbonic acid, 
appears to undergo any sensible alteration from the meat 
included in it. 


7. ‘That oxigen gas, whether pure, or mixed with nitro- - 


gen, is converted into carhonic acid. 
8. That part of the oxigen gas retains its Brongn as Jn 


other combustions. 


9. That, during the sirens of the meat in oxigen 
gas, nitrogen is produced ; which nitrogen must be erolved 
from the meat, or oxigen has been converted into nitrogen. 

10. When meat begins to grow putrid in hidrogen, it 
appears, that carbonic acid is evolved ; but this does not 


take place, as long as the meat keeps without spoiling. 


11. That on meat in oxigen gas little drops of water are 
formed, which resemble the eruption of small pox. 

A continuation of my inquiries will be instituted for the 
purpose of verifying the facts I have announced ; and parti- 
larly of ascertaining, whether the carbonic acid gas, found 
mixed with the hidrogen, existed in the meat; and of in- 
vestigating the influence of light, and the luminous proper- 
ties of stinking meat. 


AH. 


Continuation of Mr. Hitpesranp’s Paper on the Action 
of Gasses on dead Animal Flesh. 


iil Have said in my/12th experiment, that, finding the 
meat not altered after having remained 57 days in nitrous 
; haan, 


YY 


meat, which “Hach remained 51 days in hidrogen gas at a tem- 
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gas, I reso! ved to leave it there a longer time. Accordingly 

I did not take it out till the 25th of August, when it had 
remained in contact with the gas for 134 days. In the first 
months the temperature was between.7° and 20° [47°75° and Temperature. 
iF a F.], and ‘in the last months it was between 12° and 23° 

[5g° and 83°75° F.] The temperature therefore was much 
higher, than‘was necessary to favour the decomposition of 

the meat, yet it retained a fine red and fresh colour. Results. 
The liquor however, which had such a fine red colour, 

Jost this in some measure. Having taken the meat 

out of the nitrous gas, to examine it more carefully, I obe 
served, that, wherever it had touched the sides of the glass, 


it had become yellowish, (This 1 presume was owing to the 


contact of the glass diminishing the action of the gas.) In 
other respects, it was still ofa fine red, had a good degree of 
firmness, and did not stink in the least ; but it had a slight 
smell of nitric acid, with which a little of a peculiar smell 
was observed. Thus we see, that a longer time and a higher 
temperature produced changes, which did not.-take place in’ 
a shorter time and at a lower temperature. 
The white sediment, mentioned in my first experiment, Fibrin depo- 


was found on examination to be coagulated fibrin, When sited. 


agitated in water, it exhibited itself in the form of the little 
strings, that remain after the washing of the coagulum of 
blood. Boiling water did not dissolve, but hardened it. 

The nitrous gas, that had been used for the experiment, The gas appa- 
when brought into contact with atinospheric air produced eenly ee 
much red vapour; and the diminution of bulk was as great, 
as at the moment of its preparation. 


I]. Having remarked in experiments 8 and 9, that. the Carbonic acid 
produced in 
: hidrogem gas. 
perature from 7° to 20° [47°75° to 77° F.], rendered lime- 


water turbid, I instituted the two following experiments. 


16. Hidrogen gas. 


I prepared te gas with zinc and dilute sulphuric acid, Exp. 16. Hi- 


to obyiate the objection, that the carbonic acid gas, con- dingo ee) ; 


tained in the hidregen prepared by passing the vapour of sulphuric acid, 
water over a red-hot iron, might huve originated foo. par 2°88 PET: 
buret of iron. 


N 2 -Ten- 


s 
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Temperature. I enclosed the meat over mercury. The thermometer 
out of doors, from the 23d of July to the 14th of Septem- 
ber, was between 8°5° and 26° [51° and 90°5° F,]; that in 
the room between 11° and 20° [56°75° and 77° F.]. The 
shutters of the room were closed, except when the meat was 

examined. 

Results. 1st day. July the 26th. In a few minutes the meat be- 

came of a brown and livid hue. 

ad day. ' The colour became again a little red. ; 

22d day. August the 17th. It retained a pretty red and 
fresh appearance, without any mark of putridity. 

‘34th day. Every thing was in the same state, and ap= 
peared to remain so till the 54th day. 

State of the Having takenthe meat out on the 54th day, I found it as 

a the 54th firm, as if it had been fresh; but it emitted an insupport- 
able stench, differing however from that of meat putrefied 
in oxigen gas, or atmospheric air. Thus it appears, that 
organic matter can undergo a kind of alteration, and diffuse 
volatile principles occasioning noisome smells, without lo- 

. sing its cohesion, as in putrefaction properly so called. 

Part of the gas ‘The bulk of the gas in this experiment was diminished 

converted into only according to the variation of the temperature. At 

eaibonic anid. +e [63°5° F.] it was 4°75 cubic inches, French measure. 
When I passed it through lime-water, it rendered it very 
turbid ; I therefore agitated it with milk of lime, and, hav- 
ing measured it afresh, it was reduced to 3 cubic inches,. so 
that 1°75 cubic inch of carbonic acid had been formed. 


» 


17. Hidrogen gas. 


Exp. 17. Hit | placed a piece of meat in some of the same hidrogen 
drogen gas, 
over water, gas; and the apparatus was kept with the preceding, and 
under precisely the same circumstances; except that the 
‘ jar was over water, and contained 52 cubic inches, 
Results, ist day. July the 26th. The meat experienced the same 
change, as in the preceding experiment. 
9d day. The colour appeared a little redder than in si 
experiment over mercury. 
22d day. The meat looked red and fresh, and seemed 
drier than in the experiment over apcgnek It appeared 
wrkded.: 2 3 ah 


The 
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_ The water-has risen considerably in the jar, and rises 

every day. 

54th day. The meat wae of, a fine red, but no longer State of the 
wrinkled : it appeared drier, and resembled smoked meat. ra inion si 
Taken out of the gas, it was as hard as smoked meat, but 

it diffused a horrible smell. 

_As the temperature was 20° [77° F.] when the experi- Diminution of 
ment began, and was now but 14° [63-5° F.], the quantity ™° 8% 
of 52 cub. in. should be reduced, according to Gay-Lussac, 
0°14; and, according to Schmidt, 0°17: but there re- 
wee only 36 cub. in, of gas; consequently 15°83, or 

5°86, were absorbed. 

a Dhe gas, placed in contact with lime-water, and with 
milk of lime, diminished only a quarter of a cubic inch 
more ; so that the total absorption was. 16°08, or 16°11. 

If the water and the milk of lime did not absorb as much A considerable 

gas in this experiment, as the milk of lime did after the eta 
experiment over mercury (for-the ratio of 4°75 : 1°75 would formed, 
_ give for the 52.cub. in., 19,35), it is nevertheless evident, 
that in both the experiments there was a considerable for- 
mation of carbonic acid, amounting to more than a fourth 
of the bulk of the hidrogen employed. 

Though distilled water may contain carbonic acid, we 
cannot surely ascnbe to it this great quantity of gas; par- 
ticularly as it was continually rising in the vessel, so that it 
was absorbing the gas, and not giving itout. Besides, the 
experiment over mercury removes every doubt. The for- : 
mation of carbonic acid therefore was owing to the decom-= by the decom- 
position of the meat; for hidrogen alone would remain for Coa sushe 
years over water or mercury, without being decomposed in 
any way. But though the gas, that remained after the se- 
paration of the carbonic acid, was hidrogen ; it is equally 
certain, that part of the hidrogen had disappeared : for, and vat of the 
had not this been the case, the bulk of the gas should not drogen lost, 
have been altered in the 17th experiment, and in the 16th 
it should have been considerably increased. 

_As it is not probable, that this hidrogen combined with apparently 
the meat in decomposition ; since it appears, that meat peace un 
gives out an hidrogenous vapour when it changes ; it would carbenic acid. 
follow, that the hidrogen, which disappeared, was combin- 
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-ed in the mixture of carbonic acid gas, which I cannot 


explain, 
: : be 2 
IV. 


On the Nonexistence of Suger in the Blood of Persons tae 
bouring under Diabetes Mellitus. In a Letter to Autx- - 
ANDER Marcet, M.D., FR. S. from WiLtttaAM Hype 
Wattasron, M. D., Sec. R. S.* | 


My pear Sir,. 


In reply to your inquiry respecting my experiments upon 
the nonexistence of sugar in the serum of diabetic persons, 
which I have mentioned to you at different periods, T am 
really ashamed to reflect how long I have suffered them to 
yemain neglected, when I eoaeties their tendency to elucis 
date a curious point of physiological research, 

My first endeavours to detect sugar in the serum of the 
blood were made soon after perusing the second edition of 
Dr. Rollo’s Treatise on the diabetes (which was published 
in 1798,) at the request of Dr. Baillie, who was so obliging 
as to furnish me with various specimens of diabetic. blood 
and serum for this purpose. 

The other set of experiments which I made with reference 
to the same question were not thought of till the following 
year. The inquiry was then left SE and J never re- 


‘sumed it; for, as 1 soon aftert relinquished the practice of 


physic, I desisted in a great measure from prosecuting any ~ 
inquiries connected with medicine. 

However, since so much of this subject as is strictly phy- 
siological, relating to the natural course of circulating 
fluids, and more especially so much of the investigation as 
is conducted by chemical means, is within the range of 
those pursuits, which are generally interesting to the Royal - 


® Phil. Trans, for 1831, p 96. + 1800. / 
Society 
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Society, I will endeavour to give you as distinct an account 
as [am able of the progress of my own experiments; request- 
ine that you will in return state, more fully than you have 
hitherto done, the result of that farther step in the inquiry, 
which you took at my suggestion ; and if it is agreeable to 
you, we will without delay make a joint communication of 
our researches to the Society. 

Although Dr. Rollo had been assisted in the chemical Dr. Rollo and 
part of his inquiry by thewell known talents of Mr. Cruick- oat giao 
shank, it appears, that they ‘* had not been so fortunate as opportunity of 

“ to obtain a sufficient quantity of serum for chemical ex- ee 
‘ ] point di- 
¢ periment*;” and were unable fully to satisfy themselves by rectly, 
the taste, or by other means which they could employ, con- 
cerning the existence or nonexistence of sugar in the blood of 
persons labouring under diabetes ; but nevertheless they 
_were persuaded of its presence. Ms 

_Foxr the purpose of forming some judgment on this ques- but attempted 
tion, Mr. Cruickshank made trial of the quantities of oxalic it indirectly. 
acid, that could be formed from serum or from blood in ~ 
their natural state, and from the same serum or blood after 
the addition of a certain proportion of sugar; and from 
the difference perceptible in these trials, he formed a pro- 
bable conjecture respecting the presence or absence of sue 
gar in the serum of diabetic persons. ee 

This method, it is evident, is liable to a twofold objec- Their method 
tion; first, that an excess of other ingredients beside su- objectionable. 
gar will cause an increase of the quantity of oxalic acid 
formed ; and secondly, that slight variations in the process _ 
for forming oxalic acid will unavoidably occasion differences 
in the result. 

The method which I employed appears to me capable of Method em- 
detecting much smaller quantities of such an ingredient ; Ployed Py oe 
for, though it might not enable us to distinguish exactly 
the nature of any small quantity that may be discovered, 
still the mere question of absence or presence admits of 
determination with great precision. 

For this purpose I investigated, in the first place, how 
the alouminous part of healthy serum could be most com- 

# Rollo on Diabetes, p, 408. 


\ 


pletely 
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pletely coagulated, and by what appearances the presence 
of sugar ‘that had been added to it would be most easily 
discerned. - 


The albumen (When heat alone had been employed for the coagulation 

aaa of serum, to which water had been added, that which ex- 

coagulated by uded from it was still found to contain a portion of albu- 

Hest men dissolved in it; and if this were allowed to remain, any 
saccharine matter which might be present would be disguised, 
and could not with certainty be detected. 


unless a.small I found, however, that this residuum of coagulable matter 
portion of di- 


lute acid was “Might be altogether prevented by the addition of a small 
previously quantity of dilute acid to the serum before coagulation*. 
added, To six drams of serum I added half a dram of muriatic acid 
previously diluted with one dram anda half of water, and 
immersed the phial containing them in boiling water during 
four minutes. The coagulation was thus rendered. come 
plete. In the course of a few hours a dram or more of wa- 
ter exudes from serum that has been so coagulated. If a 
Salt in the se- drop of this water be evaporated, the salts which it contains 
pum are found to crystallize, so that the form of the crystals 
may be easily. distinguished ; they are principally common 
salt. ; 


Effect of the _ If any portion of saccharine matter has been added to the 
aie of serum previous to coagulation, the crystallization of the 
salts is impeded, or wholly prevented, according to the 
quantity of sugar present. | fits 

If the quantity added does not exceed two grains and a 
half to the ounce, the crystallization is. not prevented; but 
even this small quantity is perceptible by a degree of 
blackness, that appears after evaporation: occasioned, as [ 
suppose, by the action of a small excess of acid on the 
sugar. | poe 

If five grains have heen added, the crystallization is very 
imperfect, and soon disappears in a moist air by deliques- 
cence of the sugar. The blackness-is also deeper than in 
the former case. 


7 


*] presumed, that this portion of aluumen was +etained in solution by 


the alkali redundant in serum, and added the acid for the purpose of 
neutralizing it, Bowles ) 


By 


¢ 
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By addition of ten grains to the ounce, the crystallization 
of the salts is entirely prevented, and the degree of black- 
ness, and disposition to deliquesce are of course more mani- 
fest thaa with smaller quantities*. 

As I was aware, that the sugar obtained from diabetic Sugar from 

diabetic urine 
urine 1s a different substance hots common sugar (approach 134 the sume 
ing more nearly to the sugar of figs), I had the precaution effects. 
to répeat the same series of experiments upon serum, to 
which I made corresponding additions of dry sugar, that I 
had formerly extracted from the urine ofa person who void- 
ed it in considerable quantity ; and I found the effects to be 
perfectly similar in every respect. 

As a farther test of the absence or presence of sugar, I Farther tost of 
~ found it convenient to adda little nitric acid to the salts, that _ 
remained after crystallization of the drop. If the seruan has 
been successfully coagulated without any addition of sugar, 
the addition of nitric acid merely converts the muriatic salts 
into nitrates, and nitrate of sodais seen to crystallize Ru 
out foam or blackness. But when sugar has been added, 
white foam rises round the margin of Alte drop; and, if far- 
ther heat be applied, it berate black in proportion to the 
quantity of sugar present. 

Such are the appearances, when the proportions have been Difficulties im 
duly adjusted, and the proper heat for coagulation applied. eect 
I must own, however, that [could not always succeed to my 
satisfaction, at the time when these experinients were con- 
ducted; and | am inclined to ascribe occasivial failures to 
having used more muriatic acid than ‘was really necessary, - 
which by excess of heat might) redissolve a part of the 
coagulated albumen, and thence occasion appearances, 
which, without careful discrimination, might be ascribed to 
sugar. 

After having, by this course of experiment, satistied my- 
self as'to the phenomena exhibited by serum in its’ natural 
state, and the effects of any small additions of sugar, [then 
proceeded to the examination of such specimens of diabetic 
blood or of serum, as I was able to procure. 


* In Plate V, fig. 6, are represented the degrees of blackness of the 
drop occasioned by adding one, two, hace, aud four grains of sugar to 
six drachms of serum, ~ 

The 
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Trial with 
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The first which I examined was a portion of blood that 


diabetic blood had been taken from a person, whose urine had been ana- 


that had been 
dried, 


No sugar. 


2é exper:- 
mente 


33 experis 
ment. 


4th experi- 
ment. 


An equivocal 
appearance. 


lysed, and found to contain sugar. This blood had been 
dried, when fresh, by a gentle heat, so as not to coagulate 
theserum. After being reduced to powder, it was mixed 
with water, in order that every thing which remained solu- 
ble might be extracted. _ A little muriatic acid was then ad 
ded, and sufficient heat applied for coagulation of the albu- 
men. Thewater that separated after coagulation was found 
to contain the salts of the blood, but no trace whatever of 
sugar. 

A second specimen of dried blood, that had been ascer- 
tained to be diabetic on the same evidence as the preceding, 
was examined in asimilar manner, with the same result, as 
no appearance of sugar could be discerned. 

In a third instance, I had some serum from the blood of 
a person, whose urine had been tasted, and found “ very 
sweet.” (1 had uo opportunity of procuring any of this 
urine for analysis). After.a portion of this serum had been 
coagulated, with the addition of the usual proportion of 
miuriatic acid, there was no appearance whatever of sugar, 
But when three grains. of diabetic sugar had been added to 
another ounce of the same serum, the presence of this quan 

tity was manifest by the same process. 

I had also a fourth opportunity of examining serum of a 
person, whose urine contained so much saccharine matter, 
that an ounce of it yielded, by evaporation, thirty six grains 
of extract. In this instance I was not so successful in my 
experiment ; for, though I was satisfied that no sugar was 
present, there certainly was a degree of blackness, which 
might have been occasioned by about one grain and a half 
of sugar in the ounce of serum. But this black matter ap- 
peared not to besugar: it was more easily dried than sugar : 
it was not fusible by heat as sugar is: and its refractive 
power* was too great for that of sugar. 


I unfortunately had no opportunity of repeating the ex- 
periment on a second portion of the same serum, having 


* The method by which this was tried has since that time been de- 
scribed in the Phil, Trans. for 1802, See Journal, vol. IV, p. 89. 
inconsiderately 
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inconsiderately employed it for other experiments, and coa~ 
gulated it at the-same time with the former. 

In the next experiment I added halfa dram of the urme 5th experi- 

of the same person to six drams of the serum, apd, with a due ™*"™ 
proportion of diluted muriatic acid, cozgulated as before. 
Altheugh the quantity of extract added did not exceed ?$, 
or two grains and a quarter of extract, the difference was 
very manifest by the darkness of the colour and the defec- 
tive crystallization of the salts. 

To the remaining quantity of the serum I had added 

twice the former proportion of the urine, and found that 
this quantity did not wholly prevent the crystallization of 
the salts during the evaporation of the drop. | 

The result of these trials was such, as to satisfy me, that sugar in 
the serum in this instance contained no perceptible quantity 
of sugar; or, at least, that the water separable from 
the coagulated serum did not contain one thirtieth part of 
that proportion, which [ had found in the urine of the same 
,person. 

Tn order to account for the presence of sugar in tthe urme, The srgar 

formed in the 
we must consequently either suppose a power in the kidneys tne 
of forming this new product by secretion, which does not 
seem to accord with the proper office of that organ; or, if 
we suppose the sugar to be furmed in the stomach by a pro- x conveyed to 
- cess of imperfect assimilation, we must then admit the ex- Ata heetey 
istence of some channel of conveyance from the stomach to stomach, 
the bladder, without passing through the general system of 
~ blood vessels. That some such channel does exist, Dr. 
-Darwin* endeavoured to ascertain, by giving large doses of 
-nitre, which he could perceive to pass with the urine, but Dr. Darwin's 
could not detect in its passage through the blood ; and he e gave wake 
imagined the channel by which it was conveyed to be the ab- nitre. 
sorbent system, upon the supposition, that they might ad- 
mit of a retrograde motion of their coatents. 
Without adopting the theory of Dr, Darwin, it did ap- The author's 
| pear to me, that the fact deserved to be ascertained by some ay inaew af 
test more decisive than nitre, and I conceived, that, if pruse 


* Account of the sis ara motion of ay absorbent vessels, by Charles 
Darwin. 
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siate of potash could be taken with safety, its presence 
would be discerned by means of a solution of iron in as small 


proportion as almost any known chemical test. Upon trial 


Expeiiment. 


of this salt, I found, that a solutton of it might be taken 
without the least inconvenience, and that in less than one 
hour and a half the urine became perceptibly impregnated, 
and continued so to the fifth or sixth hour, although the 
quantity taken had not ‘amounted to more than three grains 
of the salt. 

After a few previous trials of the period, when the princi« 
pal impregnation of the urine might be expected, and when 
the presence of the prussiate (if it existed in the blood) 
might with most reason be presumed to orcur, a healthy 
person, about thirty-four years of age, was indneed to take 
a dose corresponding to three grains aud a half of the dry 
salt, and to repeat it every hour‘to the thira time. ‘The 
urine, being esamined every half hour, was found in two 
hours to be tinged, andito afford a deep biue at the end of 
four hours. Blood was then taken from the arm, and the 


' coagulum, after it had formed, was allowed to contract, so 


that the serum. might be fully separated. The presence. of. 
the prussiate was then endeavoured to be discovered by 


“qneans of a solution of iron, but without effect: and as I 


thought, that the redundant alkah (which had been ascers 


‘ tained to prevail in this serum) might tend to prevent. the 


appearance of the precipitate, |added a small quantity of 


dilute acid; but still I could not discern, that any depite 


_ The experi- 
ment repeated, 


No prussiate 
found in the 
saliva, 

é 


ar aqueous 


of blueness, was occasioned by it, 

. This experiment, having been eee Fs a second. time 
with the same result, seemed to me nearly conclusive with - 
respect to the existence of some passage, by which substan- 
ces certainly known to be in the stomach may find their way 
to the bladder without being mixed with the general mass of 
circulating fluids. 

Being desirous of ascertaining, whether the Eauiniaie 
could be discovered in any other secretions, I have repeatedly 
examined my saliva, at times when the urine has.-manifested 
2 very strong blue, by adding solution of iron, but I “cone 
at no time perceive the saliva to be tinged, ; 

I have also, during a severe cold, accompanied with pro- 

~ fuse 


-* 
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fuse running of water from the nose, made a similar exami- discharge from 
nation of this discharge, but have not been able to perceive the nose. 
any trace of the prussic acid. 
It was nearly in this state, that I left the inquiry at the Trial of the 
period I have mentioned ; and I do not remember to have piiser, wise) 
made any other experiments, when I requested your assist- 
ance in making trial of the serum, that is secreted in conse- 
quence of the application ofa blister. Your report upon 
the result of your experiments, in addition to those which I 
have above related, nearly satisfied me as to the existence of 
some unknown channel of conveyance, by which substances 
may reach the bladder. 
With respect to Dr. Darwin’s conception of a retrograde Retrérsde’ ac 
action of the absorbents, it is so strongly opposed by the dik beast’ 
_ known structure of that system of vessels, that I believe few probable, 
persons will admit it to be in any degree probable. 
Since we have become acquainted ath the surprising che Secretion ge- 
mical effects of the lowest states of electricity, I have been lS ge 
inclined to hope, that we might from this source derive some tricity. 
explanation of such phenuiiend:, But though [have refer- 
_ yed* secretion in general to the agency of the electric power 

with which the nerves appeared to be indued, and am there- 

by reconciled to the secretion of acid urine from blood that 

is known to be alkaline, which before that time seemed 

highly paradoxical ; and although the transfer of the prus- 

siate of potash, of sugar, or of other substances, may equal- 

ly be effected by the same power as acting cause; still the The channel 
channel through which they are conveyed remains to be dis- ann ei dise 
covered by direct experiment. ‘ 

‘ T have, indeed, conjectured, that, by examining the blood 
in the abdominal vessels, or contents of the lacteals, it 
might be possible to detect them in transitu: but I have not 

“been inclined to make such experiments on living animals, 
as would perhaps throw light upon the subject. 
I remain, dear sir, with great regard, 
_ Yours very truly, 
January 1, 1811.0 W. H. WOLLASTON. 


® Philosophical Magazine for June 1809, 
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V. 


Dr. Mancet’s Reply to Dr. Wowtasron, on the same 
. Subject. 
Rassell Square, January 8, 1811. ' 


MY DEAR SIR, 


The hypethe- ili Am much gratified to find, that you have at last been 
SHC e 


presenceof induced to Bee ne to the Royal Society your curious 


sugar in inquiry respecting the state of the blood in diabetes, I was 
diabetic blood : that the | ; Kevethesis oF tha pre ¢ 
ppecinus. anxious, that the specious hypothesis of the présence of su- 


gar in diabetic blood, which had been sanctioned by the 
authority of Dr. Rollo and Mr. Cruickshank, and which I 
had myself urged in support of their theory, fourteen years 


ago, in’an inaugural publication, should no longer” wae lige 


an undue weight among physiological inquirers. 


Attempt toase With regard to the experiments which I tried at your re- 
certain whe- 
ther prussiate 
of potash, siate of potash taken into the stomach, and found to exist in 
fae. ee the urine, could alse be detected i in other secretfons, I find, 
sentinany on referring to my meinorandums, the following particulars, 


other secretion which I shall transcribe verbatim. 


beside urine, : Lind ¢ 
«© Aucust 19, 1807. Having heard from Dr. Wollaston, 


that prussiate of potash could be taken into the stomach. 


with perfect safety, and that its presence could afterward be 
discovered in the urine, but not in the serum; and being 
invited by him to follow up this inquiry, with a view to 
connect it with the theory of diabetes, I tried the following 
experiments. re 


Exp. 1. Exp. 1. “ After having satisfied myself, by trials made 


Prussiats of by some medical gentlemen upon themselves, that consider- 
potash may be 


taken incon- able doses of prussiate of potash might be taken without the 
siderable 


iene least inconvenience, I gave to a young woman, labouring 


under diabetes mellitus, five grains of prussiate of potash 
dissolved in water, and this was repeated every hour, till she 
had 


quest some years ago, with a view to ascertain whether | prus- 
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had taken thirteen or fourteen such doses. After the fifth 
dose, her urine, by the addition of a drop or two ofa solu« 

tion of sulphate of iron, turned blue instantly. At this pe- 

riod of the experiment, a blister was applied to her stomach, 

and after a few hours, while still taking the prussiate of pot- 

‘sh, and while the urine strongly indicated its presence, the 
blister was cut, and theserum collected. This serous fluid usicianiri ts 
being, in the same manner as the nrine, subjected to the blister. 
action of a solution of sulphate of iron, did not suffer any 
change of colour in the least indicative of the presence of 
prussic acid. Yet the urine still remained capabie of im- 
parting a blue colour to solution of iron, fifteen hours after 
taking the last dose of the prussiate of potash. . 

Exp. 2 “ The same person being soon afterward put Se : 
upon a course of ferruginous medicines, and having taken Pare cole atop 
considerable quantities of sulphate of iron, an idea naturally 
occurred to me, that the phenomenon might perhaps be 
reversed ; but upon adding prussiate of pa to the urine, No iron in the 
no vestige of iron could be discovered, and thesame attempt ane 
“was repeated several times with the same negative result. 

Exp.3. “ Dee. 2, 1807. The fluid obtained by means Exp. 5 
of a blister (as in Experiment 1,) being not immediately 
derived from the circulation, since it may be considered as 
the product of a secretion, I was desirous of repeating Dr, 
Wollaston’s experiment on the serum itself, under circum- 
stances of impregnation similar to those, in which the serum 
of the blister was examined. 

«¢ For this purpose, a young woman, after taking, in divi- Prussiate of 
ded doses, about a dram of prussiate of potash 1 in the course ead 
of twelve hours, lost some blood by cupping, an operation urine, but 
which had been ordered for a local complaint under which ae te 
she laboured. The serum having been allowed to separate, biocd. 

and a little nitric acid having been added to it, not the least 
vestige of prussic acid appeared on applying the test of sul- 
phate of iron, although the urine, made during the six hours 
which preceded and followed the cupping, was strongly im- 
pregnated with that acid, and heal a vivid blue upon ad-= 
ding the smallest quantity of iron.” 

I have only to observe, in addition to these particulars,’ Prussiate a 


‘ : potash not 
that the susceptibility, by which prussiate of potash i is aa conveyed to 
mutte 


1S2 


the bladder in 
all persons 
with the same 
facility. 


No inconveni- 
ence from 
taking it. 


The channel 
of conveyance 
may be the 
arteries and 
lymphatics, to 
the exclusion 
al the veils. 
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mitted to the bladder, seems to vary in different individuals; 
for in five trials, made at Guy’s Hospital in Noy. 1805, E 
failed of discovering any vestige of this salt in the urine of 
persons, who had taken it in quantities sufficient to produce 
its appearance in others. Three of these mdividuals, I 
shonld observe, were at the time under mercurial treat- 
ment; and an idea occurred to me, that, mercury having a 
great affinity for prussic acid, the presence of this metal in 
the system might prevent the effect in question. But, as in 
the two other failures no mercury was present, I cannot lay | 
any stress upon this conjecture. It may be proper to mene 
tion, that, in the frequent trials which I have made with the 
prussiate of potash, no symptom or inconvenience whatever 
has ever occurred, which could be ascribed to this salt. 
I remain ever, 
My dear sir, with great esteem, 
Yours sincerely, 


ALEX. MARCET. 


‘ 
5 


P.S. While revising the proof of this sheet, it has been 
observed to me by some friends, and in particular by Dr. 
Henry of Manchester, and Dr. R. Pearson of London, 
that, in order to show distinctly that certain substances find. 
their way to the bladder, without passing through the gene« 
ral circulation, it would be necessary to examine the arterial, 
as well as the venous blood, since it is not impossible, that 
the whole of the sugar in d'abetes, or the prussiate of pot- 
ash in the experiments above related, may be conveyed to 
the urinary organs by the arteries, without entering the vee 
nous system. According to this hypothesis, it may be con 
ceived, that the same snbstances, when conveyed by the are 
teries to distant parts of the body, may. return by the ab- 
sorbent system, and might in this case be discovered in the 
thoracic duct. This view of the subject may deserve farther 
investigation ; and I hope, that this curious question will 


~ sogn be decided by appropriate experiments. 


s 


Vi. 
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On the Algorithm of Imaginary Quantities. Ina Letter from 
a Correspondent. 


To W. NICHOLSON, Esq. 


t 


SIR, 


As neither of the papers which you did me the honour Defective algo= 
‘to insert in your Journal, “On the Defective Algorithm ee . 
of Imaginary Quantities*,” has been noticed by any of your ee c, 
matheiatical correspondents, I:now propose to fulfil my 
promise, viz. “ That if no answer appeared within three 
months, I would then, through the medium of your Jour- 
nal, give my own explanation of the difficulty.” I cannot, 
however, but regret, that, amongst the many able adyo- 
cates for the introduction of these quantities into mas 
thematical investigations, no one of them should have 
stepped forward to explain an anomaly attending such in- 
troduction, which seems to militate so much against the 
boasted certainty of results, deduced from mathematical 
investigations. 

The defect pointed out in my former fetvers is, I believe, Results from 
a new case, which has not been noticed by any of the poe) a 
writers on the subject ; ; and, unless it can be satisfactorily certain. 
answered, it.is impossible to deny, that uncertainty and 
doubt must necessarily attend all results obtained through 
the medium of imaginary quantities. [am sorry, through 
the backwardness of your other correspondents, it has fallen 
to me to enter upon this subject; I will, however, de my 
best to explain the anomaly in question; at the same 
time I cannot but again repeat my regret, that it has not 
been taken up by some one more competent to the task, 


{ 


First then, let-us consider the origin of these imaginary Origin of ima- 
expressions, which may be traced to the very first princi- ginary expres- 
ples of algebra. We are taught in ‘multiplication, that °"” 
(4.)*, and (—a)*, are both to be represented by a; and 
Ponsequently: , when the converse of this operation arises, or 


* Vol. XXX, p. 254, and KXX; p. 209. 
Vou. XXXI.—Marcn, 1812. oO | whem 


‘ 


Difficulties 
from applying 
generally what 
was intended 
for particular 
cases, 


The ambigue 
ity does not 
exist in cer- 
tain cases. 
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when we are required to extract the square root of a?, 
it is either -+- a, or —a; but if it be required to extract 
the square root of — a*, we must necessarily be stops 
ped in our Progredts for there being no previous convenes 
tion, that —a* shall represent the square of any quan- 
tity; it follows, that, when such a case arises, we are 
not able to assign to it any particular root, and we are thus 
presented with the first and the most simple form of ima 
ginary quantities. These expressions, however, though 
they have no defimte value, yet, considered as mathemae 
tical symbols, ought to be subject to certain rules, as. well 
as other symbols, which are the Yepresentatives of reat 
quantities; the rules, however, which are laid dewn for 
operating in the latter case, frequently require certain mé- 
difications before they can be applied to the former, and 
most of the dificulties, which have occurred with regard to 
the algorithm of imaginaries, have arisen in making rules 
general, which were first intended to answer only i in pay 
cular cases. 

We have seen above, that ./a* = = a; that is to say, it 
has an ambiguous root, which may be taken either at + a, 
or —a; but this ambiguity has not place, if we know how 
the quantity a” was generated, and have occasion afterwards 
to retrace the steps of our operation: we ices for in- 


stance, say, that fa x: ——@ = foes ait @; or that 


A Seen oa 08 = © @ for the square root of a in 
both these cases is determined ; that is, when considered. 
with regard to its generation, it has but one root; whereas 
its origin not been known, we must have prefixed the 


ambiguous sign to the root a, and for this obvious reason, 


Caused by ex- 
pressing dif- 
ferent quanti- 
ties by one 
symbol, 


This illus 


that_we know not, when a” is unconditionally assumed, whe- 
ther it be the representative of (+ a)%, or of (—a)*; these 
being both expressed by the same symbol a’. In fact, 
there is no ambiguity in the extraction of the roots of 
quantities, except in those cases in which we are unac- 
quainted with their generation; and in’ these it must ne-~ 
cessarily arise, because we have agreed to represent the 
powers of different quantities by the same symbol. 
There are, for instance, three different quantities, which, 
: being 
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being cubed, give unity for the result; we say, “therefore, trated by an 
that 1 has three roots; and, if we are simply requested. to °X#™P!% 
extract the cube root. of od we may make -it either 1 or 
—t4+1Y7+—3, or—i—} /—3; forthe cube of each of 

these quantities is a uetated by 1. Butif we are asked, 

what is the cube root of (—i + 1./—3)5, we must not say, 

that (—++34v—~—3)* =1, and therefore its root_is also 

equal to 1; for, as in this case we know, that 1 is the re- 
peda: of the cube of a particular quantity, its cube 

root must necessarily be that quantity, and no other. ¥ 

Hence it appears, that there is no ambiguity in extract- 1 No ambiguity 

ing the roots of quantities, which are known to be gene- Sah Nib 
rated from the constant multiplication of a given quantity ri lab ees 
by itself, whether this quantity be real or imaginary. But ‘ted, | 
if, by the multiplication of two unequal factors, we arrive uabeine ee 
at any result, and have afterwards to extract the root of that unequal fac- 
quantity, there is then nothing in the nature of the case 
to limit the root. If, for SEamples we find, that the pro- 
duct (—i4+4/%—3) X (—1—+4/—3) = 15 and we have 
afterwards to take the cube root of this product ; there 
is nothing to indicate, that we ought to take one root in 
preference to another: whence it follows, that a quantity 
generated from the product of unequal factors has all the 
generality of a quantity unconditionally assumed ; whereas 
that which is generated from the product of equal factors ' 
-has not that generality,as it admits only of one root; while 
the other quantity, made up of unequal factors, has as 
_many roots as there are units in the index of the power, 
the root of which is to be extracted. 

Let us now see how far what has been said above will Application te 
‘serve to explain the difficulty stated in my former letters, the point in 
or rather in my last letter. to which I intend more eet set 
cularly to direct the following remarks: 

The quantity which I proposed to square was the fol- 


lowing, 


3 é oor | ¢ 
Ae ts, 


) 
Now here.the quantities under the cubic radicals are the 
two imaginary roots of the equation x* = 1; which, for the 
O02 sake 
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Answer to the 
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imaginary 
quantities, 
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sake of simplicity, we will represent by @ and 6, the third 

root being 1, Then from the known theory of equations 

we have 1+4+-a+6=0, or atb6=—1; 
also. 1 Xa x C= a= hs 


Now we have also a’ = 1; 63= 1; but there is this differs 
ence with regard to these products represented by 1; viz. 
that the first has no limitation as to its roots, being the pros 
duct of different factors, and is therefore as general as 1 
unconditionally assumed ; whereas the two latter have only 
particular roots, the first being a, and the second 8b, and 
they can have no other roots ; if, therefore, in the operation 
of squaring, we have to take the roots of these quantities, 
we must pay particular attention to this circumstance; the 
want of which, in the numerical example in my former let- 
ier, is what gave rise to the incongruous result there de- 
duced, Let us now square this literal expression by the 


4 


-common method, only observing, with regard to the products 


‘and powers, the rules above laid down ; 


Yat Vb 
/a+ fb 
3 3 
fa> + fab 
4 ab + VP 


Ve+2/ab+ f= 
Je+e+ yo 


And that this is the true result, may be shown as follows. 


The p roposed formula 


Shy Stas eee ed 8 
Wf ash upg oka 4 kee 


fat 7b ‘ 
is the real root of the equation 
gs 3x ee 1, 
as deduced from Cardan’s rule ; and consequently the cube of 
that formula, minus three times itself, ought to be equal to 
=-1, Let us therefore continue the operation, and see how 
i. far 
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far the result will agree with the required conditions: Answer to the 


for this purpose we will repeat again the preceding square, ae p 
viz. quantities, 
3 : 3 Py 3 3 2 
far +ot VW = (vat vb) 
3. 3 a 
Va + Vb 


3 3 3 
fae + Ya + Vab® 
+ Ved + oyvb + Vb 


a + See oe “ob ee hehe + vb)? 
This result is evidently deduced according to the pres 
ceding rules, in which it is shown, that ya yr vb? = Ds 
vab = 1 = 1, and consequently ee = Wade = 
Sensig ahh eb} = ah 
We have seen also, that, g and & being the imaginary 


roots of the equation «* = 1, a+ 6=—1; the above 
expression may therefore be written 
oh Milton ae /b) = 38 (a+ vb) — ] 

also — 3x = 3 (Va + 5) eis (Va + 7b) 
whence cs? —3r = — 1 
as it ought to be; which shows, that our operations have 
been accurately performed. 

It only remains, therefore, now to explain in what respect 

our numerical operation differs from that which has just been 

_ performed upon the literal symbols a and &. Now, upona 
comparison of the two, we shall find them to be precisely the 
same, except, that in the former we have not retained the 
square form under the radicals; by which we lose sight of 
one of the particular circumstances, which ought to be kept 
in veew throughout the operation. It happens in the exam- 
ple, proposed, that the imaginary quantities under the ra- 
dicals are powers of each other; as is the case with the 
roots of every binomial equation x” = 1; that is, in our | 
particular examples, a* = 6 and 6*= a: but this equality 
has not place when the quantities enter under a radical, and 

| | the 
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Answer to the the reason of this restriction is obvious; because though 


question on 
imaginary 
quantities. 


a’ = 5; and consequently a’ = a6, which are both re- 


presented by unity, or 1, yet the cube root of the former is 
a, and of the latter 1: as is evident from the preceding 
part of this paper, the first (1,) being produced from the 
cubing of a certain quantity a, and therefore having its 
cube root = a; and the other, being the product of two 
unequal factors, possesses all the generality of 1. uncons 
ditionally assumed. 

Hence it appears, that there may be quantities equal to 
each other, which, when placed under the same radicals, 
lose their equality: the one of them being restricted to give. 
a particular root, and the other a different root ; and. there- 
fore, in such cases, although the quantities and the radicals 
are precisely the same, yet all equality between the two 
ceases, and they si = be considered as totally dissimilar. 
quantities. ’ 

This is exactly the case in the examples proposed, as 
may be made evident as follows: 


We have seen, that a? = b, and 47. = a; and if, incon-' - 


sequence of this equality, we make our first result, obe 
tained from squaring, viz. 
ve i. 9 + vi = 
vb + 2 ya 
as we did in the numerical example, we should find, that 
in continuing the operation, we should not arrive at the 
same result as in the former case; that is, by multiplying 
again, in order to cube the expression, we should have 


3 3 
Wb+2+4 Va 
3 3 
Ya+ Vb 


Vab+2Va+ Ya? 
‘ 3 
+ Vo 49 yvb 4 Yad 


: ? 
14+ 3Ve+3VYb$1= 


3 3 
3 (fa + Wb) + 2 
which is different from the former result, 
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“The difficulty therefore stated in both my former letters 
is’ thus explained, namely, that. we have considered quanti 
ties as_equal, because they are represented by the same sym-" 
bols; whereas, in consequence of thus entering under ra- 
dicals, and being restricted with regard to their roots, all 
equality between them ceases, 
Wich regard to the proper criterion, by which such ano- Method of 


guarding 
malies inay be guarded against in other cases, there appears ici 


’ to be none more general than the following, viz.—that, in anomalies, _, 


the iivelution of quantities under radicals, the operation 
should not be worked out at length, but indicated by the 
sign of the particular power, to which it is to be raised. 

1 have thus endeavoured to fulfil the promise which I 
made in my former letter; but how far what I have said* 
may be considered as satisfact tory must be left to others to 
decide, 1 shall only observe, that if any of your corre- 
spondents should perceive. any defect in the reasoning em- 
ployed in the preceding pages, I shall be extremely happy 
to see it corrected in a subsequeat number of this Journal . 
if not, I may probably at some future time trouble you 
with a few other remarks on this subject. 


& 
Yours, 


: MATHEMATICUS. 


ae 
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Description of a Compensation Pendulum for a Clock: by 
Mr. Avam Rer, of Green’s End, Woolwich*. : 


‘ 
\ 
} 


SIR, 
Y ov will have the ety to lay before the Saciety Of palf-second 


Arts &c. a half-second compensating pendulum of my in-« ae 
vention ; which is so simple in its construction, that it wall apoeeani 


be fuily understood by viewing either the pendulum, or the 


© Trans. of the Soc. of Arts, vol. XXVIII, p» 290. Fifteen guineas 
were voted to Mr. Reid for this invention, . 
; eas, drawing 
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drawing which accompanies it. I believe it to be new, and 
wishing it to be useful to the world, I have presumed to 
send itto the Society. I am, sir, 
Your humble servant, 
ADAM REID. 


Reference to the Drawmg of Mr. Reid’s Compensation 
Pendulum, Pl. V1. 


Thependulum Fig. 1 and 2, Pl. VI, AB represent the steel rod extend 


_ described, 


Method of 
making it, 


ing through the whole. C the bob, supported upon the. 
compensating cylinder of zine D, which surrounds the rod 
AB, and rests upon the nut E of a screw tapped upon. ‘the 

end of the steel rod, to bring it to exact time; as this exe 
pands downwards by heat, the, zine expands upwards the 
game quantity ; so that the bob always remains at the same 
distauce from the point of suspension. Fig. 2, is a section 
to explain more clearly the thickness of the zinc tube D, 


and the form of the steel rod at a, where it passes through’ 


the bob, which is of the shape shown at L, that the rod or 
the bob may not turn round, when the nut E is turned to 
adjust it to time. 


The following Method is to be employed to make the Compene 
sating Pendnlum of Steel and Zinc. 


Procure a rod of forged blister-steel 52°7 inchés long, °27 
diameter, heat 1 it toa white heat, which will open He pores 
of the steel, and give it the smallest expansive power, that 
steel of this texture is possessed of. When cold” straighten 
it with a mallet of wood on a wooden biock, that no part 


may be condensed partially; which would ‘be ‘the case, if a 


hainmer and anvil were used. Then cast a solid rod.of zine 
12°5 inches long, ‘6s diameter, with the lowest heat, that 
will fuse it; and pour it intoa metal mould, This will giye 


it the greatest density, consequently the greatest expansion, ~ 
that zinc is possessed of. Then bore a hole through the 
centre of it longitudinally, that it may move freely on the 


steel rod, which has a nut and screw at the bottom end to 


regulate the clock to time; the bob, as shown in the ‘en=" 


graving, rests on the upper end of the cylinder of zinc, and 
will continuein the same place, whatever expansion or cone 
traction takes place, if the adjustment be correct. 

If 


¥ 
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If platina was used instead of steel, and steel instead of Platina & steel 
zinc, a pendulum might be made equally good, and more still bewter, -» 
compact ; but not at so small an expense. | 

The above dimensions are to be understood in the finished The dimen- 
state of theitdiameters and lengths, proper for a second Scat oleae 
pendulum. dulum. 

I have constructed a iotnsiala i on this principle, which Answered on 
has been in use some months, and I have the satisfaction to trial, 
find it has answered my expectations; the temperature of. 
the room was from 58 to 34 degrees, and no variation of the 
clock, when compared with my other clock, which, frem 
many years trial, I know to bea good one, in a room where 
the thermometer does not vary more than four degrees. 

The difficulty, or rather impossibility of making a good Inconventence 
pendulum, where a compound metal as brass is employed, Ra nent 
arises from the circumstance, that neither brass por any 
compound metal can be made uniform, not even for one. 
foot in length ; and then af drawn into wire the parts acquire 
a longitudinal grain, which adds to the variation of the ex 
pausive powers. ‘To avoid this, zinc has been substituted, and of zinc, 
with no more certainty of success; for if a pendulum is 
made in the summer, and the steel pins fill the holes well, 
and it is exposed to a severe frost, and put to the clock for 
only a few years, the invisible fissures will become visible in 
the performance of the best clock, and a visible separation 
yender the pendulum useless ; ‘as I have witnessed. 

Tam willing to furnish the Society with any farther infor- 
mation inmy power upon the subject. 


“Woolwich, April 27, 1809. ADAM REID. 
| Vul. 


Method of ascertaining the Hour in the Night, by an Appa- 
ratus connected with a common Watch: by Mr. G. Spark, 
_ of Elgin, Murrayshire, Scotland*, 
SER, 


Y Mr. John Newton, watchmaker, I have forwarded Invention for 
an invention for knowing the hour in the dark, by feeling. knowing the 
* Trans, of the Soc. of Arts, vol. XXVIII, p, 234. The silver me- 


dal was voted to Mr. Spark for this invention. . 
é | T think 
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I think it preferable to a repeater, on account of its simpli- 
city and cheapness. Itis not liable to be cut of order, and 
it does not require the exertion necessary for pushing the 
pendant of a repeater, or disturb any person near it. 

For these reasons I diffidently wish to have the honour 
of laying this invention, which [ calla Noctuary,. before the 
Society ; and to be favoured with their decision oa its merits, 


j ans sik} 
Your respectful and obedient servant, 
Elgin, March 7, 1810. - GEORGE SPARK. 


Reference to the. Engraving of Mr. Spark's Noctuary, 
PlVI, Fig. 3, and 4, 


- Fhe xpparatus .A A, fig. 3, is a mahogany board, upon which two others, 


Geserbed, 


a 


Band C, are fixed, so as to forma groove beneath and ans 


derneath them, in which the index D, shown seperately at 
fig. 4, descends.—On the opposite side of the board a flap 
or door of mahogany is fixed by two hinges, aa, and a 
clasp ; between this and the board AA a cavity is formed to 
contain the watch, as shown by the dotted circle X; the 
dial appearing throngh a circle in the door, a hole is made 
through the board A, opposite the fusee square, to teceive 
a key, upon which the small pulley E is tixed, and from: 
which the index D is suspended by a fine thread in the 
groove above-mentioned. It is plain, that, as the fusee- 
square and pulley E revolve, the index descends, and points 
cut the hour by coming opposite the several marks, com- 
mencing at nine and ending at seven, which are fixed upon 
the board B; the marks, from twelve to seven, are made by 
pins projecting from the surface, so as to be readily distin- 
guished by the finger; the index, represented in perspective 
at L, fig. 4, is made very light, that it ray not influence the 
motion cf the watch. The watch must be wound up before 
it is placed in the frame, and the thread wound up on the 
pulley E, so much as ‘to suspend the index nearly the 
height of the hour when itis set; the key is then pushed on 
the fusee-square, and if the index does not point exactly at 
the right hour, the scale B can be slided up or down to ad~ 
justit; the screws dd, which hold it, being fitted in grooves 
for this purpose ; after this setting, the index will point out 
any 
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any succeeding hour, descending a division at each. F is 


the ring by which the instrument is suspended ; and G isa _ 


hole, in which the key on the pulley E is placed, when the 
watch is removed, and theinstrument out of use. 


1X. . 


ae 


On thr Mailieemént of the Onion. By Tuomas ANDREW 
Kwicut, Esq. F. R.S., &c.* 


» 
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Tue first object of the Horticultural Society being to Guttureof use. 
point cut improvements in the culture of those plants, fui plants a 


which are extensively useful to the public, I send a few 
remarks on the management of one of these, the onion; 


which beth*constitutes one of the humble luxuries of the _ 


poor, and finds its way in various forms to the tables of the 
affluent and luxurious. 


prime object, 


Every bulbous rooted plant, and Siacall every plant Growth of 


which produces leaves, and lives longer than one year, genes bulbs, 


yates, in one season, the sap, or vegetable blood, which 
composes the leaves and roots of the succeeding spring; 
and when the sap has accumulated: during one of more 
seasons, it is ultimately expended in the production ef blos- 
soms and seeds, This reserved sap is deposited in, and 
composes 1n a great measure, the bulb; and moreover the 
quantity accumulated, as well as the period required for 
its accumulation, varies greatly in the same species of plant, 


“under more or less favourable circumstances. Thus the The onion 
io 


onion in the south of Europe acquires a much larger size 
during the long and warm summers of Spain and Portugal, 
in a single season, than in the colder climate of England; 
but under the following mode of culture, which I have 
long practised, two summers in England produce nearly 
ihe effect of one in Spain or Portugal, and the onion as- 
sumes nearly the form and size of those thence imported, 


# Trans, of the Horticultural Society, vol. 1, p. 157. 
. Seeds 
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method of ob- 
fing onions 
equal to the 


Spanish, 


and excellent 
for keeping. 


Brocoli much 
improved. 


Whiteness a 
perfection in 
quants of this 
family. 


CULTURE OF EARLY PURPLE BROCOLI. 


Seeds of the Spanish or Portugal onion are sown at the 
usual period in the spring, very thickly, and in poor soil ; 
generally under the shade of a fruit tree: and in such situ- 
ations the bulbs in the autumn aye rarely found much to 
exceed the size of a large pea. These ara then taken from 
the ground, and preserved till the succeeding spring, when 
they. are planted at equal distances from each other, and 
they afford plants, which differ from those raised immedi- 
ately from seed only in possessing much greater strength 
and vigour, owing to the quantity of previously generated 
sap bemg much greater in the bulb than in the seed. The 
bulbs, thus raised, often exceed considerably five inches in 
diameter, and being more mature, they are with more cer- 
tainty preserved, in a state of perfect soundness, through 
the winter, than those raised from seed ina single season, — 
The same effects are, in some measure, produced by sow- 
ing the seeds in August, as is often done; but the crops 
often perish during the winter, and the ground becomes 
compressed and soddened (to use an antiquated term) by 
the winter rains; and I have in consequence always found, 
that any given weight of this plant may be obtained, with 
less expense to the grower, by the mode of culture I recoms 
mend, than by any other which I have seen practised. 


x. J 


Hints relative to the. Culture of the Early Purple Brocoli, as 
practised in the Garden of Daniel Beale, Esq. at fednon- 
ton. By Mr. Joun Mauer, J. H.S*. 


Few vegetables have been more improved of late years 
than brocoli, so that it now almost equals in flavour and 
magnitude the delicate cauliflower, over which it has the des 
cided advantage of being more hardy, and may, by a little 
management, be procured through the whole winter, 
Several varieties, differing in colour fram white to deep 
purple, are sold by our nurserymen; and as all plants of 
this waiural family become less alkalescent and more palae 


* Tranis..of the Horticultural Society, Vol. Ip. 116, 
: table 
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_ table in proportion as they approach to a pale or white 
colour, such varieties will undoubtedly be preferable to 
purple ones, if they turn out equally hardy: nor are we to 
despair of raising them, by patience and perseverance in se- 
lecting the largest and whitest specimens of the common 
brocoli for seed. 

All attempts of this kind however demand both a long Difficulties ia 

time, and no trifling expense ; nor can they be easily pro- Se pursuit. 
secuted, except in the insulated grounds of those gentle- 
men, whose liberality, like that of my master, rivals their 
extensive possessions : for, out of a great number of plarts 
set apart for seed, perhaps not even one may answer our 
wishes; and if a* brisk gale of wind, or wandering bees, 
bring the pollen of any other variety to their flowers, the 
progeny, in ninety-nine instances out of a hundred, will be 
deteriorated instead of improved, and in no case prove the 
identical variety sown. 

The brocoli, of which I am now emboldened to offer some Excellent bro 

account to the Horticultural Society, is reported to have © coli of a large 
been introduced from the Cape of Good Hope, by the Hon. 
Marmaduke Dawnay, and first cultivated in Surry, where 
it is called the early Cape brocoli. Packets of seed, first 
sent here from Italy, which appear to me to have produced 
the same variety, have also been sold for two seasons by Mr. 
Grange, fruiterer, in Covent Garden and Piccadilly: it 
may therefore easily be obtained, and our principal. care 
now must be to preserve it in its present magnitude and 
excellence. 

My method of treating itis as follows. ‘Three crops are Time of sow- 
sown annually: the first between the 12th and 18th of ing the seeds. 
April: a second between the 18th and 24th of May: the 
third between the 19th and 25th of August: these suc= 
cessive crops supply the family from September till the end. 
of May. 


*The result of an.action for damages brought in Westminster Hall 
more than a century ago, against an innocent but unfortunate gardener, 
for selling cauliflower seeds, which only produced long-leaved cabbages, 
has been stamped with immortality by the pen of Linneus, in his cele- 
brated treatise on the sexes of plants, the Sponsalia Plantarum, and con- 

firms this remark of the author’s very forcibly. Seer. 
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The seeds are scattered exceedingly thin, in a berder of 
very rich light earth. Not a weed is suffered to appear; | 
and when the young plants have from 8 to 16 leaves, which 
is in about a month, they are finally planted out at the 
distance of two feet every way, in a pieee of sandy loam, 
which has been well prepared for the purpose by digging, 
and enriching it with a large portion of very rotten dung, 
frequently turned over to pick out every sort of grub, or 
Insect deposited in it. The ground is kept constantly clean 
by hoeing, whenever a seed leaf of any weed springs up ; 
and the loose surface is drawn together into a heap, round 
the stem of each. plant. 

The second crop is treated exactly as the first; but the 
weaker plants left in the seed bed are permitted to remain 
8 or 10 days longer, to gain more strength. They are then 
transplanted into pots of the size called sixteens, filled with 
very rich compost, placing them close to each other in the 
shade, and duly watering the plants, till they begin to grow 
freely. After this, the pots are plunged in the open groand 
at two feet distance from each other every way, and about 
3 inches under the general devel, leaving a hollow or basin 
round each plant, to retain any water given to them when | 
necessary. By the time the pots are filled with roots, and 
the autumnal rains render watering unnecessary, ° the 
basins are filled up by drawing the earth round each plant, 
at the same time pressing it firmly down, to prevent the 
wind from shaking them, <A few of these plants in pots 
sometimes show flowers too:soon, and to guard them from 
early frost, a leaf or two is broken down over them. On 
the approach of settled frost in December and January, 
all the pots are taken up and removed to a frame, pit, or 
shed, where they can be sheltered from the extreme seve- 
rity of the winter, but have air when it is milder, and by 
this method a supply is preserved for the table in the 
hardest winters. To make brocoli succeed in pots, I find 
by experience, that it should be potted immediately from 
the seed bed. If it is transplanted oftener, the head or | 
flower is both less in size, and runs much sooner after it 
forms. For the same reason, I never prick out or trans- 
plant. the general crops; and as the temperature of our 

climate 
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anes does not suffer vegetation to go on briskly from 
- October to March, by following this method, the heads of 
- flower will remain a long time ina state of rest after they 
} are formed without bursting, and heads frem 6 to 7 inches 
diameter are the ordivary produce of our plants, , 
‘The seeds of the third crop are ‘sown in a frame, or under Third crop, 
hand glasses; and-about the third week in October the 
OS Teeia. wecome strong enough to remove, as in the two 
former crops. From this sowing, the best plants are se- Seon atanis,' 
Tected for seed, and placed 3 or 4 under a hand glass. ac- 
cording to its size; 3 however-are sufficient, for they should 
not aiterward be disturbed. They are gently watered and 
covered, till they have made fresh roots; aiter which air is 
plentifully admitted, treating them through the winter 
exactly hke cauliflower plants, From the hints already 
given, it may be deduced, that these seedling plants should 
“not only be placed ina part of the garden remote from every 
other variety of the cabbage tribe, but that no plant what- General cau- 
ever of any variety, except it is wanted for seed, should be etapa 
suffered accidentally to show a flower in the garden; and i 
this business in the months of May and June, when two or 
three hot days often produce the effects of apparent en- 
chantment, by suddenly bringing radishés, turnips, boor- 


cole, cabbages, sea kale, and cauliflowers into bloom, re« 
quires very strict attention on the part of the gardener. 


ei nat HAP OST: 
On some Exotics, which endure the open Air in Devonshire. 


In a Letter to the Right Hon. Sir JosepH Banxs,: Bart. 
KE. B. gc. By A. Hawkins, Esq*. 


SIR, 


 Tuoven I have no knowledge of the rrsiidutaral Exotics grow- 
Society, but through the medium of extracts in the last Shc via 
Monthly Review, (which informed me of its existence), yet, shire, 
‘struck with your ‘* Hints respecting the proper Mode of in 

uring tender Plants to our Climate,” and residing in the 

very warmest part of England (the South Hams of Devone 


shire, of which I am a native), within view of an inlet of the 


. * Trans. of the Hort. Soc. vol. 1, p. 175. 
pat sea, 
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sea, I am led to state to you some facts, that perhaps may 
not be wholly unworthy of notice. 

Camellia japo- In October, 1795, a camellia japonica was planted here 

nica. among other shrubs in the open ground ; it has stood every 
winter since, without the smallest shelter, thrives well, and 
has never had a branch or leaf injured by the weather; it 
is now about four feet high, the size of a gooseberry bush, 
but has not flowered. 

Fachsia coc- Two plants of the fuchsia coccinea were niantea about 

cimeae fovr years ago under a brick wall facing the south. At 

first the branches suffered by the frost, but they put forth 

new shoots in the spring, with much strength, and have 
flowered well every summer. During the last two years I 
was absent, but I understand, that only the extremities of 
the branches were injured, and they ne always flowered 
in great perfection. 

Solanum pseue Some plants of solanum pseudocapsicum, or amomum 

decapsicum» Plinii, are also under a brick wall, (but not nailed against 
it) which have stood many years, and only a small part of 
the very extremities of their branches has been injured by 
frost. 

Myrtles, Myrtles of every kind (even the doubled blossomed and 
orange) do exceedingly well in the open ground, though 
the silver, from the richness of the s0it,; soon a 
plain*. 

Buddlea glo = The buddlea globosa likewise stands the climate; “ 

ae some of the plants are ten feet high, spread wide, and make 
a handsome appearance. One of them is placed in a situ- 
ation open to the north-east winds, where the sun cannot 
shine during the short days, yet it has stood there since 
1794, and never had more than the extremities of the 
branches hurt. 

. American About two miles from my puieee is the smal] seaport town 

aloe, of Salcombe, just between those two well known points, the 
Prawl and Bolt-head, the latter of which is in the parish 
whence this letter is written, a place that the sea washes on 
three sides. Perhaps of all spots in the British isles, Sal« 


* ] haveseen myrtles, as far up the channel as Weymouth, both broad 
and narrow leaved, at least twelve or fifteen feet high, trained against walls 
in the open air, as jessamine commonly is. €. 


combe 
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combe is the very first for climate and shelter. The cele- 
brated Doctor Huxam used to call it the Montpellier of 
England. In 1774, a large American aloe, only twenty- 
eight years old, and which had always stood in the open 
ground, without covering, flowered there; it grew to the 
height of twenty-eight feet, the leaves were six inches thick, 
‘and nine feet in length, and the flowers, on forty-two 
branches, innumerable.’ 

Several plants of the verbena triphylla are growing at Three leaved 
Salcombe in the open ground, aud are now six feet bik. vervain, 
I have not tried any of them myself; but as I expect to be 
‘more at home in future, than for some years past, I shall 
not fail to add this plant. to we tender shrubs already 
growing around me, 

Oranges and lemons, trained as peach trees against walls, Oranges and 
_and sheltered only with mats of straw during the winter, have lemons. 
been seen in a few gardens of the south of Devonshire for 
these hundred years. The fruit is as large and fineas any from 
Portugal ; some lemons from a garden near this place were, 
_ about thirty-five or forty years ago, presented to the King 
by the late Earl Poulett, from his sister Lady Bridget Bas- 
tard, of Gerston; and there are trees still in the neigh 
bourhood, the planting of which, I believe, is beyond me- 
mory. ‘The late Mr. Pollexfen Bastard (uncle of the Trees from 
M. P. for Devon,) who had the greatest number of oranges seed bear the 
and lemons of any one in this country, remarked above cold Hert. 
thirty years since (what tends to confirm your experiments), 
_ that he found trees raised from seed, and inoculated in his 
_ own garden, bore the cold better than oranges and lemons 
imported. — T have the honour to pe, : 

Sir, your very obedient Seryant, 

A. HAWKINS, 


Alston, near Kingsbridge, Devon, 
December, 11, 1809. 
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XII. 


On anew variety of Pear. By Tuomas Anpaew Kxtomr, 
Esq, FR. S. &c*. 


Eas the pear been recently introduced. into England 
from a climate similar to that of the south of France, in 
which it had been found to ripen in the months of August 
and September, and to become fit for the dessert in the 
four succeeding months, it might have been. inferred, with 
little apparent danger of errour, that the same fruit would 
ripen here in Getchen and be fit for our tables during win- 
ter; provided its blossoms proved sufficiently hardy to set 
in our climate. But had many varieties of this fruit been 
proved by subsequent experience to be capable of acquiring 
maturity before the conclusion of our summer, and in the 
early part of the autumn, without the aid of a wall, scarcely 
any doubts could have been entertained of the facility of | 
obtaining numerous varieties, which would ripen well on 
standard trees to supply our tables during winter; for it 
would be very extraordinary, if the whole of our summer, 
and of our long, aud generally warm autumn, would not ef- 
fect that, which a part of our summer alone had been 
proved to be capable of effecting ; nevertheless, though 
varieties of the pear abound, which bear and ripen well in 
the early part of the autumn, we possess scarcely : any good 
winter pears, which do not require an east or west wall, in 
the warmer parts of England, and a south wall in the 
colder parts. This can arise only from the want of va- 
rieties; and I venture most confidently to predict, that 
(if proper experiments be made to form such varieties) wine 
ter pears, of equal merits with these which now grow on our 
best walls, will be obtained in the utmost abundance from 


' standard trees; and that such pears may be sold with suffi- 


cient profit to the grower, on as low terms as apples are now 
sold, during winter: for I have had several opportunities 
of observing, that the fruit of seedling pear trees generally 
bears a considerable resemblance to that of their parent 


trees; and the experiments i have made on other species 
t , i 


* Trans. of the Horticultural Society, vol. I, p. 178. 
of 
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of fruits induce me to believe, that a good copy ‘of almost 
any varicties may, be obtained; and as I bave more than 
once succeeded in combining the hardiness and vigour ef 
the yellow) Siberian crab, with the richness of the golden 
pippin, 1 do not doubt of, the practicability of combining 
the hardiness of the swan’s egg pear with all the valuable 
qualities of the colmar, or bezi de Chaumontel ; and I con- 
sider the climate of England as peculiarly well calculated 
for the neccessary experiments*, 
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_. Lamidisposed to annex some degree of importance to the Cheap fruits 


production of abundant crops of fruit to supply our mar- 
kets, at a moderate price, during the winter and spring ; for 
it has been often observed, that great manufacturing‘ towns 
have been generally :more healthy in seasons, when fruits have 
abounded, than in others; and the same palate, which is ac- 
customed to, and pleased with sweet fruits, is rarely found 
to be pleased with spirits, or strong: fermented liquors: 
therefore, as feeble causes, which are constantly operating, 
ultimately produce very extensive effects on the habits of 
mankind, I am. inclined to hope, and to believe, that mar 
kets abundantly supplied at. all seasons with fruits would 
have a tendency to operate favourably, both on the physical 
and moral health of our people. 

Under these considerations, I have amused myself with 
attempts to form new varieties of winter pears ; and though 
my experiments are yet in their infancy, and | have seen the 
result of one only, and. that under very unfavourable circum- 

stances, I am induced to state the progress, that I have 
made, to the Horticultural Society, in the hope that others 
will join me in the same pursuit. 

In the spring of the year 1797, I extracted the stamina 
from the blossoms of a young and vigorous tree of the aus 
tumn bergamot pear, which grew in a very rich soil; and I 
introduced, at the proper subsequent period, the pollen of 

the St. Germain pear, and from this experiment I obtained 
several fruits, with ripe seeds: I, however, succeeded in 
raising only two plants. One of these was feeble and dwarf- 
ish in its growth, as well as wild and thorny in its appear 
ance, and I did not think it worth preserving. The other 


_ * See Hort. Trans., vol. J, p. 30: or Journ..vol. XVI, p. 189. 
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presented a much more favourable character; and I fancied 
that I could discover in it some traces of the features of its 
male parent. ‘This plant afforded blossoms in the spring of 
1808, but 1 had very unfortunately removed it from the 
seed bed, when it was fourteen feet high, in the preceding 
winter, and as it had never been previously transplanted it 
had retained but very few roots. Two of the blossoms, 
nevertheless, afforded fruit ; which began to grow with rae 
pidity as soon as the tree had emitted new roots, but this 
was not till late in the summer ;\ and on the 8th of October 
the fruit was blown from the tree by a violent storm. The 
two pears were then very nearly of the same weight and size, 
each being somewhat more than eight inches im circumfe- 
rence, and im form almost perfectly spherical. Though 
bruised by their fall, the pears remained sound till the be- 
ginning of December, when they became sweet and melt- 
ing, though not at all highly flavoured: their favour was, 
however, better than I expected, for they were blown from 
the tree long before they would have ceased to grow larger, 
if the state SOF the weather would have petiniteed ; and the 
autumn of 1808 was so excessively wet, that some St. Ger- 
main pears, which grew on asouth wall in the same garden, 
were wholly beaut richness or flavour. 

The new pear very much resembled the St. Germain in the 
form of the eye and stalk, and the almost perfectly sphericat 
shape is that which might have been anticipated from the 
forms of its parents. It will probably acquire a very large 
size under favourable circumstances; but removing from 


_ my late residence at Elton, I have been muder the necessity 


Subsequent 
attem pis. 


The seeds 


of again transplanting the tr ee, and therefore I cannot ex< 
pect to see its fruit in any degree of perfection till the year 
1611. Ihave subsequently attempted to form other new 


_ varieties by introducing the pollen of the beurrée, crassane, 


and St. Germain pears, into the prepared blossoms of the 
autumt bergamot, the swan’s egg, and Aston town pears; 
but [have not yet seen the result of the experiments. The 
leaves and habits of some of the young plants afford, howes 
ver very favourable indications of the future produce. 
In the preceding experiments 1 have always chosen to 
propagate from the seeds of such varieties as are sufiiciently 
hardy 
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hardy to bear and ripen their fruit, even in unfavourable should be from 
_seasons and situations, without the protection of a wall; be- hardy varieties, 
cause in many experiments 1 have made with the view of 
ascertaining the comparative influence of the male and fe- 

male parents on their offspring, I have observed in fruits, 

with few exceptions, a strong prevalence of the constitution 

and habits of the female parent ; and consistently with this 

position the new pear I have described grew very freely in — 

an unfavourable seacon, and in a climate in which the St. 

Germain pear, when its blossoms do not perish in the 

spring, will not grow at all, without the protection, and re- 

flected heat, of a wall. I would therefore recommend 

every person, who is disposed to engage in the same pur- 

suit, to employ the pollen only of such pears as the St. Ger- 

main, the d’ Auche, the virgoleuse, the bezi, the chaumontel, 

the colmar, or bergamotte de pasques, and the seeds of the 

more hardy autumnal and winter kinds. 

I would also recommend the trees from which the seeds and these 
are to be taken, to be trained to a west wall in the warmer "ined toa 
parts of England, and to a south wall in the colder, so that a. are 
the fruit may attain a perfect, though late, maturity. 

Every necessary precaution must of course be taken to pre- 

vent the introduction of the pollen of any other variety, 
than that from which it is wislted to propagate, into the pre- 
pared blossoms. 

I shall take this opportunity of pointing out to the Hor- A new plum. 
ticultural Society the merits of a new variety of plum, (Coe’s 
golden drop) as a fruit for the dessert during winter, 
with which the public are not sufficiently well acquainted. 
Having suspended by their stalks, in a dry room, some fruit 
_ of this variety which had ripened on a west wall, in. Octo- 
ber, in the year 1808, it remained perfectly sound till the 
middie of December, when it was thought by my guests 
and myself, to be not at all inferior, either in richness or 
flavour, to the green gage, or drap d’or plum. I am in- 
formed by Mr. Whitley of Old Brompton, from whom I 
received it, that it bears well on standard trees, : 
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1812. |Wind) Max. {| Min. Med. -| Max Med. {Evap.| Rain 
Ist Mo. 4 
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30°20} 30°17 |:3U0'183) 39 385°} — 
30°25 | 30°20] 30°225' 38 3405 pl 
30°25} 30°15] 30°200) 43 S8idiaheae sd 
V| 30°15 | 29°97 | 30°060| 47 415 | —{ 03 
29°97 | 29°88 | 29'925) 45 36°0/| — 
29°88} 29°86 | 29°870) 46 SOF ag our 
29°96} 29°86 | 29°910) 41 36°0 — 
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| 30°10} 30°06| 30 080) 39 33°0. | — 
30°06} 30°00} 30°030) 41 460 | —] 8 
30°07 | 30:05| 30°060) 45 380 | — 
30°05] 29°87 | 29°960, 47 39'0 1.428 
29°87 | 20°46} 29°605; 46 41:0 fy 
20 34) 29°28 | 29°310; 45 42°5 | —| "12 
29°79. 29:34} 29°565|. 50 41°5 —|} *24 
29°79}. 29°79) 29790) 48 44°5 | 929) 9104. 
29°69] 29°67 | 29°680) 47 44°5 | —| 4]. 
29°64} 29°34} 29-490} 50 45°O [o-—f St” 
29°691 29°45 | 29°545| 47 TE es ih a oy hey 
29 58 | 29°45! 29°515} 49 45'S f °32)) deb 


29°899 380 Fie 10 


N.B. The observations in-each line of the Table apply to a period of twenty- 
four hours, beginning at ¢ A.M. on the day indicated in the first column. A dash 


een tes, that the result is included in the ne<t following observation. 
NOTES 
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First Month. 6. Very fine morning: wet evening: the night stormy 
with much snow. 7. Snowy morning, stormy day. 9. Snow fell 
through the night, to about three inches depth. 10. a. m. Little 
‘wind, changing toS. W.: athaw. London was this day involved, for 
several hours, in palpable darkness. The shops, offices, &c. were 
necessarily lighted up; but, the streets not being lighted as-at night, 
it required no small care in the passenger to find his way, and avoid 
accidents. The sky, where any light pervaded it, showed the aspeet 
of bronze! Such is, occasionally, the effect of the accumulation of 
smoke between two opposite gentle currents, or by means of a misty 
calm. I am informed that the fuliginous cloud was visible, in this in- 
stance, from a distance of forty miles. ‘Were it not for the extreme 
mobility of our atmosphere, this volcano of a hundred thousand 
mouths would, in winter, be scarcely habitable! 16. A dripping 
mist 18. Misty morning. 19. Very cloudy: large lunar hale: 
stormy night. 22. Snowyevening. 23, 24. Lunarhalo. 28. Windy 
night. 9 Windy morning: wet evening. 

Secend Month. 2. Gloomy, with small rain at intervals: About 
half past 7, p»m. the wind rose and blew furiously from E. and S, B. 
about an hour and a half, the Barom. fallinga quarter of an inch: 

- abating afterwards, it rose again, and the night was stormy. 


neta 
RESULTS, 


Winds from the N. and W. to the time of Full Moon, then from the | 
Wega, Eastward, 


Barometer: highest observation 30°25 inches; lowest 29°28 inches; 
Mean of the period 29°899 inches. 


Thermometer : highest observation 50°; lowest 26°5 
Mean of the period 38°. 


Evaporation 1:40 inches. Rain, (including the products of snow) 
1:29 inches. 


The observations on the Barometer for the period, and the greater 

’ part of the Notes, were made at Stratford, by my friend John Gibson. 
~ Lonpon, ~ L. HOWARD. 

Second Month, 22, 1812. % 
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( y ‘ b f 
‘METEOROLOGICAL TABLE for the Year, 1811, 
Extracted from the Register kept at Kinfauns Castle, the - 
Residence of Lord Gray, Three Miles from Perth, N. 
Britain, for the Year 1811. Communicated by his Lord- 
ship. 


Morning, 8 o'clock Evening, 16 o’clock|| Tot. rain| Number of days, 
Mean height of || Mean height of || fallen. 


Rain or 


ig Barom.| Ther. | Barom. | ‘Ther. Barom.| Ther. Ther. || Inches, snov. Pair 
ee el) eee 

January. 29°87 | 33:19 29.55 | 3332 1°45 14 17 
February. || 29°40 | 34°83 29°46 | 34°70 2°63 16 12 
March. 30:04 | 3980 }| 30:25 | 39°70° || 090 9 22 
Apvil. 29°77 | 4299 29°78 | 40:30 1°91. 14 16 
May. 29:84 | 50:03 || 2983 | 4770 || 319 20 11 
June. 29°89 | 54:60 || 29-91 | 51:30 || 2:20 | 18 12 
July 29°99 | 58°01 3000 | 55°50 2°86 14 17 
August. 29°89 | 54:83 || 29996 | 52°75 OA ee 13 
September || 30°17 | 50°45 || 30°18 | 50:96 || 1-78 ‘8 29 
October. || 29°77. | 40°54 || 2978 | 49°59 | 4°41 25 6 
November. || 29:96 | 42°50 29°98 | 42°45 297 14 16 
December. | 29°78 "| 35:03 20°80 | 34°85 1°80 15 16 


SE ES Ee a ee 
29:86 | 45:47 || 20°87 | 44°47 | 28°74 
Kinfauns Castle is three miles almost due east from 
Perth. The house stands about ninety feet above the level 
of the River Tay, and econ only a few feet more above 
that of the sea. 
Twickenham, 21 Feb. 1812. 


Average of | 
the year. 


*,* The Author will be happy to receive an annual com-. 
munication from his Lordship. 


XY. 


Remarks on some Electrical and Electrochemical Phenomena: | 
by Georee Joun SinGER, Lecturer on ss besa and 
Natural Philosophy. 


Flectrical law In the last number of the Philosophical Journal, a cor- 
of induction. respondent, A. Z., concludes his remarks on Mr. Anderson’s 
experiments 
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_ experiments by observing, “* that’ the electrical law of induc 4 
“© tion, which Mr. Murray has pointed out,” affords an ex- 
planation of the mauner in which the decomposition, that 

occurs at every interruption of a metallic circuit in a fluid, 

is effected, ; 

The term induction was I believe unknown in electrical The term in- 
science, till introduced by Mr. Davy. ‘That excellent che- Mr. Davy.” 
inical philosopher has indeed employed it very extensively, 
and appears to consider it as expressing the most imporiant 
principles of electrical action. 

The general application of this term to so many important Much obscuri- 
phenomena has been productive of much obscurity. Its! = aa 
meaning, according to Mr. Davy’s application, has never ae 
been clearly defined, and is by no meaus obvious; while its 
promiscuous employment in the explanation of various, and 
diametrically opposite effects, 1s contradictory, absurd, and 
unintelligible—-My present leisure will not allow me to 
speak of this subject so fully as may be requisite to its pror 
per elucidation; but to counteract erroneous impressions, I 
shall briefly state some of those inchnsistenciess to which I 
have referred, 

Induction, as applied to any electrical phenomena, is un- Mr Davy 
questionably an objectionable term, as in its literal inter- US¢S it to ex 

. : : A press the ar- 
pretation it expresses nothing analogous to any known elec tion produced 
trical effect. By an attention to the writings and lectures by approxima- 
of Mr. Davy, it may however be inferred, that his intention oP ag 
is to express that species of action, which results from the 
approximation, without contact, of an unelectrified to an 
electrified conductor; which has been called by Volta, and 
other electricians, electrical influence, and ascribed by Lord 
Stanhope to “the nature of an electrical equilibrium.” It 
is well known to electricians, that an insulated conductor, 
when electrified either positively, or negatively, will alter 
the electrical state of any other body brought within a cer- 
tqin distance of it, . This alteration will occur (though ra~ 
ther differently): whether the presented. conductor be insu- 
lated or not; but it cannot be properly investigated, unless 
the conductor is insulated. As an example, the following - 

‘well known but instructive experiment may suffice. : 

Insulate i in a horizontal position a metal red with blunt Bxperimentte 

or 


eis 


sHlustrate this 
action, 


No elcetricity 
com mMMNT 


eated, 
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or rounded terminations, attach to each extremity of this 
rod a pair of pith balls, let the rod and its appendages be 
represented by A—B. Present the extremity A toa positively 
electrified surface, but not within its striking distance. Both 
pairs of balls will open; and, if examined, Ai will be found 
negative; B, positive. Remove the rod from the vicinity of 
the electrified surface, the balls immediately collapse, and 
every electric sign ceases. A proof, that no electricity has. 
been communicated to it, and that the electrical appear- 
ances produced arise only from the unequal distribution of 
the natural electricity of the rod, during its approximation 
to the electrified surface; seeing that, as soon as this cause 


fs removed, the effect it. has produced immediately dis- 


Experiment in 
which the 
electricity is 
commmnica+ 
ted. 


Thesame term 
therfore 
should mot be 
applied to 
express diffe- 


’ reat effects, 


Aw electrified 
surface may 
act 1m two 
ways = 

by approxi 
HDRLIONy 


end by com- 
MUBICAatiOn. 


are 


— 


appears. 

If the preceding experiment be varied, by biking any 
part of A—B within the striking distance of the positive 
surface, each pair of pith balls will open as before, but they 
will be similarly electrified, being both positive; and thiseffeet 
(arising from communicated electricity) will be permanent ; 
fer, on removing the red A—B from its proximity to the 
eleetrified surface, the divarication of its balls will con- 
tinue. 

There are some variations of this experiment very import- 
ant to electrical theory, but I mention here only the most 
simple facts, as my intention is merely to show the impro- 
priety of applying the same rit paetiaee to contrary and 
opposite effeets. 

From what ‘has been stated it will be evident, there are 
éwo methods by which an electrified surface may excite elec- 
trical effects in other bodies. 

ist. . By approximation. ‘In this case the electrified sur- 
face loses none of its intensity, and the previously unelec- 
trified body becomes electrical only in consequence of the 
unequal distribution of its natural electricity.: . 

gud. By direct communication. In this case the origi- 
nal surface /oses part of its intensity, and the body previously 
unelectrified becomes electrical in consequence of an altera- 
tion in the quantity of its natural electricity. 

The different effects of these two methods of electrification 


A. 
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A.. By the first, a positive surface may be employed to Different ef. 
electrify another body positively, or negatively; or it will ad laste ab 
electrify the same body at once positively, negatively, and 
neutral in different parts of its length; but in this latter 
case, the electrical effects will last only during nbs approxi= 


mation. 
B. It is not possible to produce these effects of approxi-+ 


mation, unless the bodies be separated by a nanconductor, 
the resistance of which is sufficient to prevent the. \passage of 
electricity from one to the other, 

C. By the second method a positive’ surface can only 
communicate positive electricity; avd vice versa. But 
these communicated effects are permanent after the separation 
of the bodies, oe 

D. The effects of communicated electricity can only 
take place by the actual contact, of conducting bodies, or 
where the intervening medium does not completely resist the 
passage of electricity, 

No two series of phenomena can I think be more distinct These two sets 
than the preceding; their'conditions of action are directly St ailing 
contrary, and it must be consequently obvious, the same 
explanation cannot apply to both, 

Mr. Davy has however for a long time applied the term Mr. Davy has 
induction to some of these oppesite cases of electrical action ; a ae 
for instance, the Leyden jar, and the insulated rod ; dis- tion to both, 
tinet cases of approximation: the spiral tube, luminous 
word, electric spark, &c., decisive instances of communi-. 
cated electricity, 


- In the Bakerian lecture for 1807, an explanation of the and attempted 
i i to explain the 
voltaic battery was attempted on similar principles; and sation anlige 


this explanation -has been repeated every succeeding season pile on the 
in the lectures at the Royal Institution. It assumes, ™¢Principle. 
that, with regard to electricity of such low intensity, 
‘6 wateris an insulating body.” An assumption, which has 
been decisively contradicted by the experiments of Mr. de 
Lue, which prove, that the battery is a conducting column, 
Yet Mr. Davy continues to speak of induction, and electri-<. 
cal polarity ; and A, Z. appears to think it capable of exe 
plaining the interrupted circuit § where the whole column is 
indisputably a conductor, and where the phenomena depend 
on 


> 


7 
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on the circulation of electricity through its whole length! or |. 
in other words, on the transmission of electricity from wire 
to wire through water. inane 
hd seeeeeany I have already stated, that the chemical changes pro- 
ack Ae tine duced in fiuids by voltaic electricity, at every interruption 
peint at each of the metallic circuit, are no proofs of the existence of a 
pmecrruption “4° . : Cer : 
of the cirenit POSitive and a negative point at each of those interruptions ; 
mat proved. so long as we have no evidence, that the chemical effects are 
produced by opposite electrical states, and not by the pe- - 
culiar modifications of a current. We have no such proof; 
nor have we yet electrometrical demonstration, that the op- 
posite extremities of every wire in an interrupted voltaic 
circuit are oppositely electrified, though Mr. Davy has very 
Mr. deLuc’s recently said ‘‘ it would be easy to show thie.” Mr. de 
pik Luc’s analysis* is the only instance of an accurate examina- 
tion of the electrical state of the wires, compared with their 
chemical effects; his conclusions are however strikingly 
opposed to those of electrical energy ; they have been long 
published, and are not yet controverted,- 

Let us suppose however for a moment, that the opposite 
electrical states are essential to the chemical effects. Can 

Induction an we have recourse to induction to explain them ? Certainly 

rane not, unless by induction we mean communicated electricity, 
circulation of electricity, or current of electricity; for these 
alone express what we see and demonstrate in the ex- 
periment; and are indeed employed (certainly incau- | 
tiously) by the same philosophers who speak of electric 
energy. _ begs, ' 

If induction be strained to express these terms, it cannot 
possibly be applied to the opposite series of phenomena, 
viz. those produced by approximation only ; where no cur- 
rent is produged, but merely a temporary disturbance of the 
electrical equitibrium effected. 

Hence I think it fair to conclude, that induction, far 
from an electrical law, is a term ill suited to express any 
electrical action; a term which it would be contradictory 
and absurd, to apply to al! the varieties of this influence ; 
and which is in any case objectionable, as involving the ase 
sumption of a principle of action not proved to exist. 


* See Journal, vol. XKXVI, pp. 11S and 241. at SRett 
The 
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The fallacy of this principle in one of its most fotpstite ape 
plications, the hypothesis of the Voltaic battery, { shall con- 
sider in a future letter. 


8, Prince's Street, Cavendish Square, 
February 15th, 1812. 
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On some new Varietres of the Peach, By T. A. Knrcut, 
. Es9.; TO ROSS Ber 


qs the Transactions of the Horticultural Society of 1807, Experiments 
‘T have mentioned some experiments I had made with the fer obtaining 
hope of obtaining new and early varieties of the peacht, of uae 
which might prove better calculated for our climate, than 
“those hich have been imported from the southern parts of 
Europe: and ‘as the character of some of the plants that I 
have raised affords a fair prospect of’ success, I have thought 
the following account sufficiently interesting, to induce me 
to send it to the Horticultural Society. 

In efforts to obtain new varieties of fruits of other genera, Management 
I have had reason to conclude from the success of former 0 the trees 
experiments, that the trees, from’ blossoms and seeds of pal ace, 
which it is proposed to propagate, should have grown at 
least two years in mould of the best quality ; that during 
this period, they ought not to be suffered to exhaust 
themselves, by bearing any considerable crop of fruit; and 
that the wood of the preceding year should be thoroughly 
ripened, (by artificial heat when necessary) at an early pe- 


riod in the autumn: and if early maturity in the fruit of 


the new seedling plant is required, I think, that the fruit, 
within which the seed grows, should be made to acquire 
maturity within as short“a period as is consistent with its 
attaining its full size, and perfect flavour: those qualities 


“ought also to be sought in the parent fruits, which are 
“desired in the offspring ; and the most perfect and vigorous 


* Trans. of the Hort. Soc. vol. I, p. 165. 


4+ See Journal, vol. XVIII, p. 195. 
offspring 
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offspring will be obtained, of plants as of animals, when 
the male and female parent are not closely related to each 
other*, , 

Experiment, The varieties of the peach, from which I first propagated, 
were the large French mignon, and the little red nutmeg, 
using the stigmata of the former, and the pollen only of the 
latter. The trees, of each variety had been removed early 
in the spring of the preceding year (1801) from pots of mo- 
derate size into ‘others which were very large, and were 
filled with mould of the most favourable quality, that 
could compose; and in these pots the plants had grown 
with excessive vigour. The aid of artificial heat was em- 
ployed in the spring of 1802, to enable the wood and blos-- 
soms of each plant to acquire the most perfect state of ma-~ 
turity in the succeeding autumn; and during winter the 
pots were defended from severe frost, that the minute fibrous 
roots of the plants might be wholly preserved ; and as the 
spring approached the trees were kept in as low and equal a 
temperature as possible, that the powers of life, in the plants, 
might not be prematurely excited into action, or in any 
degree uselessly expended. Nevertheless, owing to the 
wood and buds having acquired maturity early in the pre- 
ceding autumn, and au accumulated excitability from long 
rest and cold, the blossoms began to swell rapidly on the 
first approach of spring ; and very early in March it became 
‘necessary to place the trees in the forcing-honse, the 
blossoms being so far advanced, as to be subject to some 
danger from frost. 

As soon as the blossoms had fallen, the fruit was. ripened 
under every advantage of heat and light, that I could com- 
mand, the glass having been taken off every favourable 
hour, during the last swelling of the fruit, toadmit the solar 
rays, without its intervention. Three French, mignon 
peaches only were suffered-to remain on each tree, and six 
of these, (which attained the greatest state of perfection), 

The trees bore afforded me eight plants in the succeeding spring. The 

ssa png taal plants were two years old when mentioned in a former 


* See Horticult, Trans. of 1807, Part. 1, p. 80, or Journ vol. XVIII, 
p- 189. . 
communi- 
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communication, and 1 then inferred, from the rapid 
change observable in the character of the leaves and general 
growth, that they would bear fruit, as they subsequently 
did, when three years old. 


_, Of the new varieties thus obtained three are very early ; and the fruit 


but I have not had an opportunity of comparing their time "Pe? ey. 
of ripening with that of the earliest old varieties. For the 
red nutmeg peach did not succeed at all in my garden, and 
the blossoms of the early Anne were wholly destroyed by the 
unfavourable weather of the spring of 1807 and the follow- 
ing year. Two of the new varieties, however, ripened ten 
days before the royal George peach, and three weeks be- 
fore the red Roman nectarine, which grew on the same wall, 
snd adjoined the seedling trees; and therefore I conceive 
these not to be much later varieties than their male parent, 
which they strungly resemble in colour, and in the form and 
character of their leaves: but their fruit is much larger, 
many having exceeded 7} inches in circumference. The 
fruit of each of the new varieties is soft and melting, and 
very readily quits the stone; and I thought the flavour of 
one of them quite equal to that of any peach which my gar- 


den produced. In their leaves and fruit, every tree forms a Each tree a 


distinct ya- 


perfectly distinct variety, and even where the same stone riety. 


contained two plants, they bear very little resemblance to 
each other. 
In the present spring 1 exposed all the seedling plants Different in _ 
withont any covering, to ascertain the comparative degrees engeches 
of hardiness of their blossoms; and in this respect I found 
them to differ very widely. ‘The blossoms of two of the va- 
rieties appear, however, to be very hardy, and promise an 
abundant crop of fruit, though the season has been mere 
than usually unfavourable ; and | have had the pleasure to 
observe, that the best peach is one of the most hardy. ie 
‘The success therefore of the first and of the only experi- Hope of ob- 
ment, of which I have fully seen the result, on this species of pia ae 
fruit, has fully answered, and indeed exceeded my hopes ; ‘tess. 
and I entertain iittle doubt that the peach-tree might, in 
successive generations, be so far hardened and naturalized to 
the climate of England and Ireland, as to sueceed well as 
a standard in favourable situations. It is my wish to try EXpenments 


‘intended. 
the 


/ 


‘ 
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the effects of propagating successive generations alternately 
from the open wall, and from the hot-house, and of intros 
due:ng the pollen from the open wall to the blossoms of the 
_ hot-house, with the hope of obtaining varieties which will 
qheses: be at once hardy and early. The peach does not, like many 
other species of fruit, much exercise the patience of the — 
gardener, who raises it from the seed; for it may always 
be made to bear when three years old, and there is some- 
thing in its habits which induces me to believe, thatit might 
be made to bear at two years old. I.will not venture to de- 
cide, whether it might not possibly produce fruit. even at 
the end of a single year; and therefore, as the improvement 
of this, and other species of fruit, and adapting varieties of - 
them to our climate, presents an ample and interesting field - 
for experiment, I trust that I shall not labour in it alone. 
Cartions, In prosecuting such experiments, I would recommend 
- the seedling peach trees to be retained in pots, and buds 
from 5 Maca only, to be inserted in older trees; for their ra- 
pid and luxuriant growth is extremely troublesome on the 
wall, and pruning is death to them. 


Saeaeeen cee ene 
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On the Areolites, that fell near Lissa in Bohemia, on the 3d 
af September, 1808: by Mr. Reuss, Counsellor of 
Mines*, 


Mecount ot "Wur account we have of this fall of stones was collected 
some meteoric on the spot, by the mayor of the place, four days after it 
stones that fell 

neat Lissa in Happened. Farther information was collected afterward by 
Bohemia. Mr. Merkl, counsellor of state, who has lodged an official 
statement of it in the chancery. 

Lissa is asmall town of the circle of Buntzlau, four miles 
W.N.W. of Prague, and as many S.S.W. of Jungbuntze - 
Jau ; two miles N. of Benatek ; two E. of Altbuntzlau and 
Brandeis; and two W. of Nimbourg, 


. © Ann, de Chim. vol. LXXIV, p. 84, Abridged by Mr. Tassaert. 
“ The 
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‘The eaultiey where these stones fell is a plain, extending The place 
southward to the Elbe. The soil is a poor dry sand, fit diy described, 
“for rye; and the rocks that are found there are of an argil- 

Jaceous gritstone impregnated with iron. The field on 
“which one of the stones fell was a very loose sand, that had 
. just been ploughed up ; yet the stone penetrated into it only 
“four inches. The second fell in an adjoining field, the 
‘soil of which was rather harder, and more clayey; yet it 
penetrated only four or five inches. The third fell in a 
smal! wood of fir trees, on a sandy ground covered here and ‘ 
there with turf, and likewise made an impression four or 
five inches deep, The fourth, which was found about two 
thousand paces from the village of Straton, weighed two 
pounds and a quarter ; but one corner was broken off, with- 
* out the inquirer’s being able to learn how. The third stone, 
that fell in the wood, weighed five pounds nine ounces and 
half, though all its angles and edges had been damaged. 
The direction in which these stones fell was from the 
north. 
The circumstances, that accompanied this fall of stones, Circumstance 
| accompanying 
were nearly the same, as have been observed in other places. the fall, 
On Saturday the 3d of September, 1808, at half after three 
“clock in the afternoon, a loud explosion was heard, which 
all the witnesses conipared to a discharge of several pieces of 
cannon, succeeded by a noise like that of fring by compa- 
nies, or the roll of drums. ‘This noise continued a full 
quarter, or even near halfan hour. The sky, which had 
been very clear, appeared covered as with a slight gauze; 
yet the rays of the Sun penetrated easily through this sort 
ef thin mist. The night preceding had been fine, calm, 
and very clear; the weather had been fine the whole day, 
except about noon, when a few drops of rain fell, but the 
clouds dispersed ; and about three o’clock in the afternoon mee, 
the heat was considerable, and the weather heavy (/ourd/. 
_ No ‘person saw these stones fall, so.that we know not 
~ whether they were biack, or red, or smoking, when they fell ; 
‘but some reapers, who took up one as soon as it had fatien, 
found it as cold as the stones around. It did not soil the 
fingers, and none of them had any smell of sulphur. No 
person observed any lightning, or luminous meteor; neither 
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rain nor wind was noticed ; and no one felt any of that une 
easiness or oppression, that indicates electricit 

The stonesde- "These serolites, like all others, were of a iced sub- 

icy stance, They are of alight eshen gray colour, fine grained, 
traversed in all directions by little veins, and interspersed 
with, little disseminated globules. | Their specific gravity is 
. 2:54: Brought near a compass, they cause the needle to 
move through an arc of 8%, When reduced to powder, 
globules may be extracted from it by the magnet. 


me | 
Analysis of the aerolite of Lissa, by Mr. Kraproru. © 


Analysis of . Though all. the ‘extemal characters, of this stone of Lissa 
the stone. lead to the presumption, that it must contain the same sub- 
stances as those, which chemical analysis. has. demonstrated 
in other meteoric stones ; yet the subject i is too interesting, 
to allow,us to neglect an accurate examination of every fresh 
specimen, for the purpose of discovering how or in what 
. proportions it may differ from those seca analysed. 
Mr. Reuss having sent me a sufficient quantity of this 
@otume™ stone, I subjected i it to the following analysis. 
‘Fron extracted. @, 200. grains were reduced to powder ; and from these 
by the magnet. 09 ors were extracted by the magnet, These were.insmall 
ramified particles. The remaining powder still contained 
some small shining metallic points, which might be consi-~ 
dered as sulphuret of iron, as sulphuretted hidrogen gas was 
obtained from it on treating it with muriatic acid. 
The metal dis. 3, The 29 grs of metal were dissolved in muriatic acid by 
hanes a. the assistance of a gentle heat. Sulphuretted hidrogen was 
evolved, and the liquid at first appeared foul and milky. 
_ Five grains of the powder of the stone, that had adhered to 
the. globules of the iron, remained undissolved, The acid 
liquor had not.the emerald green colour, that the solution 
of meteoric iron commonly has; but was simply greenish, 
which indicated but a small portion of;nickel. In order to 
oxide the i iron completely, I added nitric acid to the boiling 
liquor, precipitated the oxide of iron by ammonia, and fil- 
tered. The ammoniacal liquor was of a pale blue colour. 
On evaporating it to dryness, and heating it red hot ina ple- 
tina crucible, a little yellowish gray residuum, was left. 
This residuum, dissolved in nitric aeid, formed a green 
. | liquor, 
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(liquor, which became:blue on} supersaturation withyammo- 
_ nia. This liquor, evaporated anew, yielded an apple-e@reen 
\salt,! which was heated red hot; to,\decompose the nitrate of 
»ammonia.; The residuum, which was black, was again»re- 
dissolved in nitric acid, ‘and filtered, to separate a blackish 
bmatter acquired from the platina crucible. Theitric solu- 
»(tion, ;precipitated by carbonate of soda, ate a pales green: 
de made of nickel. . 
tuses The 171 grs_ of stony mowder left hy their magnet in The stony 
bexperimentia, with'the five grains of earthy residuum, were cea 
heated in a:silverscrucible with twice their weight of petash. © 
1 This mixture became blueish by fusion. Diluted with ‘wa- lixiviated, 
ter, the :lixivium: assumed -a greenish hue... The filtered 
~walkaline liqaomyvemained clear:.when, neutralized by nitric 
~aeid.oPhe.sobution was evaporated to dryness, the salt re- > 
‘dissolved’ in water without leaving any residuum, ,and on.ad- 
- ding nitrate of mercury nothing but a white precipitate was 
’ obtained. This trial, which had: béen instituted for the de- 
tection of chrome, did not afford 'the slightest indication, of this 
‘metal! thouglisome haye asserted, that it exists in aerolites. 
ecw dy, The powder:of the:stone having been .well -lixiviated, and treated 
-vand treated withmuriatic acids dissolved init by. the assist- Mery miuriatc 
-lance‘of ‘heats /"Bheliquor was bevaporated. to dryness, and 
othe residuum» redissolved ‘in water and: filtered..; The silex, 
_ -swell washed and/heated redhot,:weighed'83'5 gers. :, 
esse?) ¢Dhelmuriatic’ solution, freéd: from silex, was.precipi- The solution 
° notated colds by: carbonate of potash. The alkaline Jjiquor, panes: 
\ separated [from the browm»precipitate; was subjected. .to of potash. 
| ebullition;:and mixed with as.»much carbonate of potash, as 
was requisite to precipitate it. The precipitate consisted of 
etearbonate,of magnesia. 
jf. The brown precipitate Reece by, ie Cm of The precipi- 
‘potasinin experiment-e was boiled with caustic.potash. The po heceet 
alkaline liquor; supersaturated with muriatic acid,,and then potash, 
precipitated’ by’ carbonate of potash, yielded'a white floccu- 
Jent precipitate ; which, after being heated redhot, weighed 
2°5 ers; and. was found to be Alumine, a treating it feith 
sulphuric acid, trees 
g. The brown le een se ee treated with Dissolved in 
potash; was dissolved ‘in nitric acid; “and, after the too great eeciplahed te 


excess ofacid-had been saturated by soda, the liquor was succinate of 
eras & Q 2 precipi= 1 


The liquor 
p ecipitated, 


and the preci- 
pitate treated 
with sulphuric 
adid, 


The solution 
evaporated and 
redissolved. 


Component 
parts of the 
stone. 
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precipitated by succinate of iron, and the precipitate heated 
redhot: then, after adding the oxide of iron obtained in ex- 
periment 6, and dropping on it a little oil, it was heated 
redhot in a close vessel. The oxidulated iron in this state 
weighed 80 grs, answering to 58 of metallic iron, 

h. The liquor separated from the iron was precipitated 
by carbonate of potash while boiling. A greenish white 
precipitate of carbonate of magnesia was obtained, which 
was added to the carbonate of magnesia. of experiment 
e, and exposed to a «strong red heat. .This changed 
the colour reddish, and. the magnesia: weighed 48 grs. 
Being treated with sulphuric acid diluted with water, half 
a grain of oxide of manganese was separated from it. 

t. The sulphuric solution was evaporated to;dryness, and 
the salt redissolved in -a great deal of water. -: Some silex 
separated, which, after calcination, weighed 2.5 gre. On 
evaporating the solution, small acicular. ctystals were ob- 
tained, which were sulphate of lime, and: weighed 3 grains, 
equivalent to one grain of lime. 

k. The remainder of the solution afforded niivaibe oe 
sulphate of magnesia, the quantity of base in which was 
only 44 grains, when the weight of the silex, lime, and ox- 
ide of manganese was deducted. The colour of the sul- 
phate of magnesia still tending to green, the presence of a - 
little nickel was'to be presumed. Accordingly the salt was 
redissolved in water, and the nickel precipitated by a stream 
of sulphuretted hidrogen. The oxide thus obtained was 
mixed with that of experiment 5, and exposed to a strong 
red heat; after which it weighed 1°5 gr., answering to 1 
gr. of nickel. 

From the results of this ee sis it appears, that 100 pikes 
of the aerolite of Liss= gave 


fron we Siar sye fe rete re ear eeeeee,8*seee08 29 
Nickel ocececoeases k eeoeceoerscer8ese hy, 0°50 
Manganese Sie, = bea SL ipl uaiSie oid atio 0 almieetelea get alse as 
I Silex seesetanesend ed we eee se 43 
Magnesia bald ed ee ele Fel WA acted are ols so wieist Oe 
AluMineGeececescooce J screcccccccces, 1°25 
Lime eweosccvecvovce Z ceccverccocccce, O50 
Sulphur and loss »s 2eaece coee rere rere rs, 3°50 
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I have supposed, that all the iron in the aerolite was in 
the metallic state. Formerly such as could be extracted 
by the magnet was alone so reckoned, the rest being consi- 
dered as oxrde of iron. But as there is no sign of oxida- 

‘tion in this aerolite recently fallen, it is evident, that the 

shining points, which did not adhere to the magnet, were 
pyrites; in which the iron was contained originally in the 
inetallic state. nye 

The hypothesis of Proust, that aerolites are products of Proust's hypo- 
our globe, expetled from the polar regions to fall nearer the thesis. 
equator, is fgunded on the total absence of oxigen. 

_ This circumstance, however, is equally favourable to the That of others. 
‘opinion of those, who suppose them to be thrown from the 
moon; since astronomers deny to this satellite an atmos 
‘pher containing oxigen, and saturated with watery vapours 
like that of our glove. / 

But it is certain, that the total absence of this principle phe stone 
completely refutes the opinion of those, who believe, that could not have 
these aerolites are formed in the regions of our atmosphere ; peng <S 
since the particles of iron and martial pyrites would not re- phere. 
main even so short a time without a commencement of oxi- 

- dation. ; 199079 

~ This analysis of an aerolite so recent affords a fresh proof, : 
that they are all nearly of the same nature ; as the preced- 
‘ing account by Mr. Reuss shows, that they have all been 

projected from higher regions, But the naturalist, who 
would honestly build only on certain facts, must not be 
~ashamed to confess, that he is ignorant of their origin. 

7 shall add, that a powdered specimen of an aerolite, ygeteoricstone 
which fell near Stannern, in Moravia, on the 22d of May, of Stannern. 
1803, aud of which consequently I know not the external 
“characters, has been sent me. This stone would be a strik- 
ing exception to all the aerolites known, since, from my 
analysis of a very small quantity, it would appear to bea 
‘decomposed basaltes. It is to be wished therefore, that the 
aualysis should be repeated with a piece of the stone in its 
entire state, possessing all the’ characters necessary to pre- 
vent suspicion respecting it*, 

® This stone has been analysed by Vauquelin, see Journal, vol. KXV, 


p. 545 and no doubt the pretended specimen sent to Klaproth in powder 
was ahimposition. C. 


: XVIII. 


230 


- 
i a 


The'question 
not placed in 
its proper 
hight, 


Its proper 
state. 


/ 


ON THE, ALKALINE MATTER: IN) SERUM &c, 


mn ghilowse od? ni aot odt fin 2 ay boeuge oe oved J 


aisniize sd blaos ex ds XVUL,. f3 Dili stone ont 


An Answer. to, the teats of, Dr, prieigtelss Bote our 
last tN umber] on certain Statements respecting the Alkaline 
Matter’ contained i in Dropsical Fluids, .and in the Serum of 

i the Blood. By ALEXANDER Marcer, Mi D. FR; Se 
one of the Physicians to Guy’s Hospital. 


cto etouborg 18 To Mee NICHOLSON, 


- 


SIR, + v . be fat : ; re 


Avinovent iL feel enitempely disinclined to engag re, in 
any public: wpb il losophical controversy, especially. when, the 
object. i 18. to ‘vindicate. statements, t the truth of which any 
common’ observer. may easily ascertain by, experiment 5 


Jet, as there are some) points, in: the. above communication, 


; which, do not place the.question, in its proper, light, and 
might mislead, those,, who have not the opportunity of re- 


ferring ¢ to the original; documents,., J have thonght.it, neces- 
SAL 5, to, offer, In. return,a, few, observationssronj. . , + 
The state of the question is simply this: All ments 
aye for along time agreed that the blood, and) probably all 
‘the. animal fluids, contain, together. with various, neutral 
salts, a. certain portioniof alkali not com bined | with any,acid, 
This alkali has _generally been, considered. as) being. soda; 
altbou gha few, ,chemists had. also, noticed traces, of potash 3 in 
some of “these. fluids. Dr, Pearson,,, on the, contrary, wae 
amining varigus kinds of apimal,substances,, and) espec ially 


it of expectorated, matters, wasyled to conclude. that the, whole 


‘of the uncembined, alkali, contained i in the animal, fluids, was 
‘potash, and. that they did). not. contain uncombined®, sodasin 
any proportion whatever... 


Soda the only i to analysing. the. fluids of dropsys. I was Lapel id a 


uncombined + 
alkali in the 
fluids, 


Jngpire into this question ; ;,and the result obtained, induced 


mes to conelude,, that the only, wncombined alkali present, in 


the bloga. or_other, apimal fluids, was soda,;, and, that; the 
wih tors of Been. which, hy applying the test. used by 


Dr. Pearson, I was able. to detect in these fluids, were 


a ot gl , : naga j 4 bch ani BY be bie! 
* By the expression uncombined, I mean not combined withiacid.. | 
owing 
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owing to the presénee of this alkali in a state of combinition 
with thé muriatic acid. ' ew pt 

“The: experiments {adduced in evidence ‘weve ‘of two’ This proved in. 
Kinds } some of them showing’ that the uncoinbined | alkali ‘¥° ways. 
Was soda, and others that it was not potash. : 

“Portions of saline matter being procured from various'ani- Salts obtained 
mal ‘fluids: ‘by evaporation and ‘incineration ; and’ brought from different 
by Subsequent redissolution and’evaporation to a‘crystalline eam peMas 
state, crystals of determinate forms Were obtained, some of 
which appeared” to consist exclusively of sub-carbonat of 
soda, some of muriat of soda, and’ others of muriat of pot- 
ash ; but none could be detected, which appeared to con 
fain any carbouat of potash. > 

Other’ siinilar portions: of the saline aaieeee Bayi treated The uncom- 
With “acetic acid, in order to bring’ any uncombinéd alkali hehe ate 
present to the state of acetat; and alcohol being added acetic acid 
with’ a view to separate these acetats, the residtie Gf ‘this 4n¢ alcohol. 
alcoholic solution appeared to consist almost* solely of ace- 
tat of soda ; ‘while, on the other hand, potash was dep in 

| = residue left undissolved by the alcohol. o7 

Ti these various trials the presence of potash; in'a state’ of Potash in a 
combination, was’ proved by'the tests’ of oximuriate of pla ee acs 
tina and tartaric acid, both of which form Meal pail with 
potash, ‘and not with soda.” Dow 
“Phe uncombined alkali; on the: contrary, was shown not The uncom- 
to be’ potash by the last-mentioned tests failing’to indicate bined alkali 
the presence of this alkali; while, on the other haa it Wis” 
proved to be soda, by the action of nitric acid, which, in 
combining with it, formed crystals of’a das instead 
of a prismatic figure. 

~ Véhall not enter into the patidotate of these operations, DraiPearsenkk 
‘hecdusé they’ are minutely related in the Communication objections 
‘which’ Ha’ given ‘rise to this discussion; but I shall now ra- car nic 
‘pidly’ ‘examine thé’ principal objections which mek Lei 
‘has made to the above conclusions.” 

Dr. Pearson’s first ground of ‘complaint is, “that, instead Ist objection, 


OP showing his. conclusions to have been’ erroneous ; that i 1S, 
“fT: St of 1 ad? bag 

» «®, Adtrace of potash was. Rateohed in the: Decholic ia but. it. must © 
be yemembered, that alcohol, however rectified ah take up ‘minute 
_ Pption ‘of muriat of potash, or indeed of Almost ai any o fier so soluble salt. 


I con- 
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Icon¢eive, instead of following him step by step in his 
inquiry, I have contented myself with exhibiting my own 
experiments and conclusions. But I, beg to observe, that 
the abject of my inquiry was not torepeat Dr. Pearson's exe 
periments, but to examine dropsical fluids ; and that, if in 
the course of my analysis I met with results which militated 
against his conclusions, it could not be reasonably expected, 
that, in stating these results, I should think it incumbent 
upon me to wade through his laborious researches on the 
various forms of sputum or expectorated matter. I might 
indeed have abstained altogether from referring to his la- 
bours ; but I thought it due to him, asa philosophical. in= 
quirer song known in the chemical world, to point ont such 
similarities or discordances of results, as occurred in our re= 
respective experiments; thus referring the matter to the 
decision of physiologists, and showing, that there was no 
wish on my side to overlook the auitbigples of formers in- 
quirers. . 

In. endeavouring to.. analyse the various shjevtions 
brought forward) by Dr. Pearson, 1 am ‘so often at.a 
loss to understand his meaning; and I must add, so much | 
embarrassed by. the, obscure and! inaccurate manner in 


which he has-stated’ some of my own proceedings, that it: 


would be a task equally fruitless and laborious to follow his 
steps closely. 1 must, therefore, as much as possible, select 
those objections which are of a specific nature, and may be 
answered. by.an, appeal to experimental evidence, Such 


ds, for instance, the argument which he employs, no less 


than, three times, (once in support of his own experiments, 
and twice with a view to invalidate my inferences), on the 
efiects of alcohol and acetic acid, which argument is found- 
ed upon his belief, that acetat of soda is not soluble in al- 
cohol, and that. it is not a deliquescent salt; two palpable 
errors; which half a grain of this salt, and a few drops of 
alcohol, with no other apparatus than a watch glass, would 
have enabled him to rectify, 

But the objection, which recurs the most frequently, 
and that upon which the greatest stress is laid, is the mi- 
nuteness of the quantities of saline matter subjected to ex- 


‘periment, It would appear, that Dr. Pearson questions 


whether 
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whether a few crains of saline matter may be expected:.to 
yield resulis similar to those which would be obtained. from 
larger quantities; whether, for instance, the same infe~ 
rences might be drawn from rhowboidal crystals of a mi- 
nute size, as from similar crystals of larger dimensions ; ot 
whether experiments tried upon an ounce or two of .my 
dropsical fluids, may be brought into competition with those 
which he performed upon two or three pints of his ropy 
sputum. ' 

Such a scepticism, I must own, I have myself never en~ 
tertained. I have always thought on the contrary, that. the 
chemical properties, which belonged to a particle of matter, 
were exactly similar. to those, which would be found to be-~ 
long toa whole monntain of the same substance; that a 
rhomb of only one hundredth part of an inch might be 
characterised by its form as distinctly as one a hundred 
times larger*. But I carry the point still farther, for 1 go 
the length of believing, that many experiments of research 
may 8 wonderfully facilitated by analysing upon a small Experiments 
scale ; that a great deal of convenience, of economy, and oka 
sometimes even of accuracy, may thus be gained); and that cated. 
in some instances we way even obtain new and unexpected 
powers of inquiry by operating upon small quantitiest. 

_ Thus, were it not for the assistance of minute or micros- Instances of 


* Thus I have no hesitation in maiutaining, that unless it be proved, 
that nitrate of potash may crystallize in rhombs, my conclusions re- 
specting the particular point in question, would stand upon that evi- 
dence alone; or that unless it be shown, that carbonate of potash may 
erystalize in cubes, my inference respecting the presence of muriate of 
potash stands uncontroverted. 

With regard to my attempt at expressing centesimal parts of grains, 
which is, with some apparent reason, noticed as an instance of singu- 
lar pretention to accuracy, I beg to observe, that I’ have never actu- 
ally attempted to weigh smaller quautities than decimal parts of grains; 
and whenever smaller fractions have been expressed, they have arisen 
from a conversion of those numbers to some general standard. 

+ I wouldalso observe, while upon this subject, that there is a degree 
‘of neatness gained, by reducing the scale of operations, which is often 
incompatible with processes in the large way. Thus I have never 
found it neeessary, in analysing, to introduce among the enumera- 

tion of contents, “a little dist,” as some old-school chemists have 
been in the habit of doing. . 
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copic observation, a great t number of important facts, which’ 
have enriched Chemistry within the last 90 years, would, ii 
ali probability, have remained undiscovered 3 ; ‘and this c coun= 
try might not’ have obtained’ that first rank in ‘phitosd phical 
chemistry, to which ‘it has but Tately been ‘raised; and! 
which it had long held in other departments of séiénde, 

Ts it necessary “that I should specify paiticalar instances ? 
Can any philosoplier) ‘attentive ‘to the’ progress: of analyti- 
eal chemistry, overlook so many discoveries, in which nei- 
ther furnace nor forge, nor ‘subterraneous laboratotiés have 
been concerned, in which a watch’ Slass, a blow’ pipe, ‘anda 
few drops of chemical reagents, Have” ‘been all the ijnstru- 
ments required Were not, for instance, the ‘analyses of » 
the Iceland sprmgs, by Dr. Black, (the same eminent phi- 
losopher to whom Dr. Pearson appeals, as an authority 
against microscopic observations), performed upon quanti- 
ties of saline matter, of astonishing ininuteness ? ‘Surely Dr. 
Pearson cannot have forgotten, that it was by the acevrate 


examination of only a few grains of matter, that the nature 


of ‘no less than five kinds of urinary calculi has been ascer= 


‘tained, and their discrimination’ reiidered easy and certain; 


that the nature of diainond has ‘been established ; that no 
less than four new metals have’ been discovered in the crude 
ore of platina ; that the similarity between all the meteoric 
stones has;been proved ; that the: identity’ of the ‘ehemical 
agencies of electricity, ‘whether excited by the ‘eonimon 
machine, or‘by the voltaic battery, has been demonstrated’; 

that in a) neighbouring country the formation of eitas 
has been explained upon systematic principles; that < among 
usa new and wonderfully accurate instrument of. crystallo- 
graphy has been invented ;,and abovevall, thatithe nietal- 
he bases of alkalies, those ecient bodies which Nature 
had hitherto’ concealed under’ an ‘impenetrable’ disguise, 
have at last been brought to light. Let it be’ remeinbered 
as one of the most glorious circumstances of that discovery, 
that it was by examining mere “atoms of these substances, 


that t their properties were first: ascertained ; ; and shat: when, 


in consequence, of subsequent improvements in the mode 


of /obtainme these bodies, «they. ‘were’! procured in “larger 


quantities, and their general properties were *reexainined, 


9GEF ¥ ne 


o , ¥ a 
ON THE ALKALINE MATTER IN SERUM, &c. 935 > 


iio €ifor ‘Was’ ‘discovered; and no’ important ‘information 
was’ added to that ‘which’ had originally been gained from 
Thicroscopic’ quantities,’ ° 
It is far from my intention, however, to gaan, that on 
some occasions, n new and important Acts may not be brought 
to light” by means ‘of! processes conducted upon, an. exten- Experiments. 
sive scale, which: “would not.admit of being reduced to a ona large’ 
small compass.’ I only'inean to assert, that such instances ee My 
are’ ‘comparatively but rare; and that no philippie ‘against 
the examination of small objects ; no appeal to old “Nfas- 
ters; no ‘slight’ upon modern improvements, ought to deter 
chemical inquirers from adopting methods, which some of 
our contemporaries havé employed with so much utility and 
SUCCESS. 
TY Among other inacctracies in the critique which has pr Wollaston 
given rise to these remarks, my paper on dropsical fluids ea ar 
‘has been represented) as being the joint work of Dr. Wol- he author, 
laston and myself; for which: supposition there was no other 
authority but a note in the paper in question, iu which I 
acknowledged my obligations to Dr. Wollaston for the in- 
formation and assistance, which I have, on this and other 
occasions, derived from, his.kindness. I need not say how 
highly I should have been flattered by such an association; 
but 1 think it due to him to state, not only that he had no 
sharein the general inquiry, but'that he did not even see 
the paperin question previous to its publication. 
I cannot refrain from noticing, among Dr. Pearson's re- Expressions 
.marks, another kind of licence, em hile appears to me'still less ye aH ig 
twarrantable.’ .P allude to the practice of ates in’ Ytalics cited so as ts 
‘or placing between inverted commas, words or «phrases gar iced 
which have not: been used, ‘and to seize’ upon them asa sub- 
vject of ridicule.) This is the ease with some proposed 
-elegant changes, and with:my supposed recommendation to 
‘transfer chemistry tothe “fireside of the drawingroom”; 
-expressions which [have not used, and yet upon which Dr. 
\Pearson:has thought proper to be extremely jocular. 
“J have not only farther to add, that’ should Dr. Pearson 
-again write upon the subject, I shall not easily be induced 
} to resumethe controversy. “Fam sorry, therefore, to find it 
intimated at the ‘conelfsion of his’ paper, that he proposes 
pi! to 
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to continue his observations in your next number;.and as: 
itappears, that these intended remarks are meant as a ree 
tura for the notice which I have taken of his papers, I re- 
pret the more that he should take so much trouble, For 
praise, when used as the vehicle of irony, is the worst kind of 
‘Tisth should, Censure. The discovery of truth ought to be the only ob- 
be the sole ob- ject, of philosophical discussion, There are, doubtless 
iN ade many errors in my humble attem pts at chemical analysis ; 
fussion. but unless Dr. Pearson points out those errors, or brings 
, forward new facts connected with my inquiries, I: confess I 
had much rather he would not again honour them with his 
notice. 
“ Quicquid id est, timeo Danaos, & dona ferentes,”* 


I remain, Sir, &e. 


ALEXANDER MARCET. 


XTX. 


On the supposed Bude af Water in Muriatie Acid Gas. 
- In a Letter from a Correspondent. 


To Mr, NICHOLSON, 
SIR, 


Experiment Rene seen in your Journal for the last) month a 

show, that Mu statement of Mr. Murray’ s relative to the presence of wa- 
xiatie ‘acid gas 

comainsag ter in muriatic acid gas, and being present at a lecture of 

— Mr. Davy’s at the Royal Institution on the 7th of F ebruary, 

ip the course of which he repeated it with very different 

results, [ was induced to repeat it also. The mode of 

Mr. Dayy’s experiment was so very unexceptionable, I 

determined to adopt it; it was as follows, viz.: having 

obtained ammoniacal and muniatic acid gasses pure, I in- 

troduced them into a retort, which was previously exhausted. 

They immediately combined and formed muriate of am- 

monia. ‘Then, having cleared a part of the neck, for any 

condensation of fluid that might occur, I applied heat, until 

all che salt was sublimed into the neck of the retort, and did — 

-not ob:am a particle of moisture.1 then removed some of 

the salt threygh the atmosphere into a dry tube, and ‘ap- 

plied 
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“plied heat, and obtained vapour. I repeated this again, 
‘having suffered the salt to be exposed for a few minutes to 
the atmosphere, and ‘obtained water again, $0 that Mr. 
Murray might have obtained ii this way to thrice the 
weight of the salt’ he employed. Now in my opision this 
clearly proves, that the water which Mr. Murray obtained, 
was from the atmosphere, and ‘not from either of the gasses, 
‘ashe thinks. It will be ‘unecessary to offer any ebserva- 
_/tions:on an euperiiient evidently so inaccurate. 
. lam, Sir, your most obedient; 
me B.C. 


a 
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- Caledonian Horticultural Society. 


As the improvement of horticulture isan object gf Prizes pro 
considerable importance to,the comforts of life and its in- arta 
nocent enjoyments, we indent the. following. summary Of Horticultural 
_ the series of, prizes proposed by. this society he ebayer Sormty. 
‘year, as well as these of more general ‘scope. 
They are, under the first hohe the silver medals for the 

best early cucumber, grapes, spring brocoli;, Brussels 

sprouts, winter lettuces, seedling polyanthuses, and. early 

melon, to be shown on the second Tuesday of March or 

May: the best melon, forced peaches, cauliflowers, on the 

second ‘Tuesday of June: the best seedling pinks, on the 

second Tuesday of July: the best twelve sorts of goose- 
berries, on the first Tuesday of August: the best peaches - 

and nectarines from the epen air, apricots, green gage 

plums, jargonelle pears, seedling carnations, and Bata edé 

wine without any foreign materials but sugar, on the second 

Tuesday of September: the best six kinds of apples and 

of pears, heads of late brocoli, forced sea-cale, and forced 


asparagus on the second Tuesday of December. 


Il. The production of new.or improved varieties of 
fruits, culinary vegetables, or flowers. 
1, For the best new apple, adapted to the climate of 


Scotland, raised from seed. ‘Ten years te beallowed, Gold 
medal 
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Prizes pro- Medal aud twenty, guineas. ,,.2.. F or.the best new pear, raised 
posed by the as above, »"Fen ,years.to bei allowed. ':Gold’ medal. and’ 
Caledonian 
Horticultural .twenty guineas, ...3, For,the., best) new, peach ‘or. nectarine, 
Society. faised as above, Six years tobe allowed. Gold:medal and 
oten guineas, »:4.. Foran improved variety of the Duteh 
currant, raised, from seed.! » Kine years; to.be allowed. Gold 
medal. 54. For the, best. new and, ‘productive early melon. 
‘Gold gredale 16, .F ov the best new early cucumbers . Gold 
medal. 7...For: thebest New strawberry,- raised from seed. 
Four.years’ to. be allowed. Gold medal. 8. Forthe best 
new sort of early potato, without blossoms, raised from seed. 
Five years to be allowed. Gold medal. 


Ti. Communications, -&o 1 (The iL or the silver me- 
dal to be awarded by the committee, according to the value 
and 1 importance of the communication. ) 


[It is expected, that all communications will be founded 
: temestie! experiment§spitiod Yo ‘aensyor umPads 24" 

sain Sale) 1 Of the Lia, sbielRaer of sabronby thé’ sorts of Brobti 
alneaapeH Ti eateRY and° of savitig “their seeds) Senitine In 
“Jtbis Gimtes! GoThe Hest! method OF uli tating ‘and’ “of 
furcing sea-caley’3. "Pheés Best™ treatise! on ‘orchard: ‘fruits 

‘ “adapted ob ‘the’ élimate of Stoiland, with lists Bid” descrip- 
“tions Of the dilfereitt” kitidss24heir habits of growth, kee 
tidir 8¥b ony or local panes those: for the ‘table, ‘and 
‘those fey Kitélieti use. 40 Phe’ best treatise on the culture 
“of the: Diteh currant” for wind,” ‘5. The Best thode ‘of pre- 
“venting or curing the mildew 1 upon aiffer rent frdit-trees and 
othek vevetubles! 6! PHe Best modeof preventing or curing ) 
“theé@anker ii’ frat trees, &er’ ald Who cheapest? and most 
“effectwal Fmode uF preserving ‘ifr wit trees on ‘walls’ from the 

~ effects OF Late spring ‘frosts. 8. "The best imode’ 6f de- 
'stroying’ the: blue insect,’ breeding ‘in'the® crevices of the 
ark of lapple-trées, ‘and’ causing them to. canker. and ‘die, 
chiefly’on those trees ‘imported from the’ London nurseries, 
9. The best method-of ee ine Wasps, woodlice, : eatwigs, 
“.&e., infesting. wall-fruits, . (The best mode of preventing 
the depredations of the, eae -fAlys  Mdey The: best method 
of. preventing wormsin. carrot, in canliflewer, and brocoli 
roots... 12, ‘The best mode’ of destroying the. wire-worm. 
tal l 13. 


md 


bow 
" 
pa) 
re 
& 
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, 13.) The, best, mode of destroying the pine, bug,) the brown Prizes: prot? 


_acale,; the, white: bugs, the aphis or green, fly, , the chermes, 


posedoby: the 
Caledonian 


» the red, spider, the thrips ; i SE ADY other insect infesting: het- Horticultural 
“houses, pits, melon and cucumber frames, &c.(.14, The Society. 


best means of increasing; the ; quantity, of manure, and the® 


best, mode. of applying it to :different; crops,,,;:15,)'The best 
_neans of bringing . into a beating g state full grown fruit-trees 
_jfespecially.s some of the finest sorts of French pears) which, 
“baneh, apparently i ina very healthy and luxuriant, condition, 
_are yet. ina state of, almost total barrenness., 16, , The best 
, account of fas Scotch Kitchen Garden, onof a: Scotch orchard. 
17. The fest method of preparing opium in this, country ; 
and. | the most advantageous. ananner: of cultivating the:white 
poppy for, t ‘this. ‘purpose. 18, For -the., best, essay, on. pte- 
F yenting the eny1,1 in potato. ., 19. For the best essayjon de- 
_stroying, or preventing caterpillars ¢ on, gooseberry bushes,and 
fruit trees. 20. For the, greatest. quantity,of, asparagus, 
planted, upon.sandy Jand-near,the sea, and manured with 
seaweed only, mot less,than.a,quarter of an, English acre. 
24, For the greatest,quautity of sea+cale,| planted. .cagthe 
ysame kindof, land, and,,mapured with seaiweeds) not less 
_ othan ten falls|English measare, 22. For' the greatest num- 
, ber, of »pints ,of strawberries, »produced, from: -the — 
p ent of ground, not less, than. quarter,of, an acres!) bus 
t is requested, that each article brought} Hetehoncte oa 
aay haye,attached to it; a,particular motto, and be,accom- 
»pavied with-a, sealed letter referring to such motto, atid 
yahentioning, the competitor’s address. oi ni bre otek 
hh Communications, either.on the above: subjects; ar ion any 
-ther topic connected with, horticulture; may be;addressed 
to Mr. T,, Dickson, Leith Walk, orto Mr. P. Neill, Old 


Fish Market Close, Edinburgh. ... . 
mo xoctos to 9e1l se. wens hy 
LOR RNNeD UNE Geological Society. \ ake 
io .oe 


we the meeting on the 2ist of February, an ae act of a 
letter from Mr. J. R. Jones of Holywell to the President 
was read, giving an account of a specimen, presented by 
him tothe society, of supposed native lead, found in a bed 


of granite in the neighbourhood of Holywell. 
sn An 


Supposed aa- 
tive lead, 
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Submarine 
volcano, 


Cornish oxide. 
of tin, 
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* An extract of a letter communicated by the hon. Henry 
ereay Bennet, describing a submarine volcano, which made 
its appearance on February the Ist, tri, off the island of 
St. Michaels, in the Azores. 

The reading of a paper’ by W. Phillips, Esq., entitled 
*©a description of the Oxide of Tin, the production of 
Cornwall ; of the primitive crystal and its modifications 
including an attempt to ascertain with precision the ad- 
measurement of its angles mechanically, by means of the 
‘« reflecting goniometer of Dr. Wollaston; to which is 
added a series of i its eeynilie ed and varieties ;” was 
commenced. 


The native oxide of tin appears to have been found in 


~almost every district of Cornwall, and in thé opinion of Mr. 
“P, is’ by no means peculiar to the primitive rocks of that 


country.” Particular crystalline modifications oi mis oh 
stance characterize particular veins, 
‘Alluvial’ depositions’ of tin of considerable éxtent ‘and 
de have been found in’ several’ parts of Cornwall, which 
appears to be the only part of Europe, in which this me- 


-tal occurs-under these circumstances. ‘The peculiar variety 
-"alled wood tin has hitherto" been met with only i in: these 


Beds, or stream-works, as'they are termed ‘in the'country ; 


Chemical lec- 
tures. 


and these have also furnished: the only ponies - gold 
hitherto'found in Cornwall. 


Among the specimens of ‘tin’ in the conection of ‘Mr. 


‘Phillips it may be observed occurring in granite, in’ “mica 


slate, and in other varieties of schist, accompanied: by 


‘chlorite; tourmaline; ‘calcareous’ spar, schiefer’spary topaz, 


chalcedony, quartz, fluot’spar and chlorophane, ° yellow eop- 
per ore, ssi arsenical pyrites, and wolfram. 


EE ¢ ~ 
“Mr. Singer will commence*his- course of Lectures on 
Chemistry, at the Scientific Institution, on Tuesday the 
sd of March; they will be continued on each succeeding 


‘Tuesday, at eight o’clock in the eve ping. 


t 
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ARTICLE I. 


On Healedisies Plante, Ta Letter from are AcNEs 
IBBETSON. - 


To Mr. NICHOLSON. 
' SIR, 


i Ventured to observe’in my last letter, that, without’The necessity 
Keeping to a certain classification in plants, when their dis- Fee 
géction was pointed out, especially when no prints attended 

thé work, it was.almost impossible to comprehend it, though’. 
perfectly well instructed in the subject intended to be de« 

scribed. ‘The-natural system, which arranges certain figures 

together, and finds a similitude unmarked by the eye till 
‘the knife has dissected and pointed it out, is perfectly un- 
connected with any other selection. Thus, the crasses, 
water-grasses, ferns, mosses, fresh-water plants, and crypto= 

gamia, are all so completely unlike, that to give their parts 
if a Cursory manner, is to render them almost unintelligible, 

As long as the several divisions are arranged in the usual 
course of tind, bark, wood, &c., they may all be compared 

with the formation of trees: and so long as the wood is 

* Von. XXXI, No. 144—APpRIL, 1812. R placed 
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placed in regular vessels, surrounded by theclear albumen,and 
containing the spiral vessels; and as these cylinders are sprin-= 
kled all over the interior, and the interstices filled with pith: 
they are known to’ be herbaceous, annual, or semiplants, 
and their formation is understood, and they will still bear a 
sort of comparison with trees and shrubs. But when the 


whole arrangement is overturned, and plants are found pose 
sessing parts unseen before, as in the fresh-water plants; 


or when in dissection the usual assortment of matter can no 


_ longer be recognized, and neither wood, bark, spiral ves- 


Monsieur du 
Thouars” 
work. 


Marine plants... 


sels, &c. can any more be found, as is certainly the case 


in the marine plants; then it is absolutely necessary, to bee 
gin again the description, and by strict examination and trial 
discover anew the different uses, to which these parts can 
be applied. 

It is this cursory resto of giving every different sort of 
plant together, which makes the work of Monsieur du 


Thouars so difficult to understand: but it must be consi- . 


dered, that he delivered most of his book in lectures te his 
pupils, and probably exemplified them in the very best - 
manner by living specimens, which would explain them to 
his hearers, Hioweh not to his readers. 

As I intend to show in this letter the formation of fresh- 
water plants, and in my next letter marine plants, it will 
not bé amiss to draw first a sort of comparison between 
them, at once to prove the necessity of the arrangement just 
specified. Marine plants have no vessels. The whole is 
formed, whether thick or thin, by blebs, which allow of no 
communication one with ‘the other: so that, if only a part 


of a fucus is drawn out. of the water, this part dies, the. 


rest. not being capable of conveying to it any of its moisture, 
Each bleb has I believe a pore, but very difficult «to. find. 
They have no peculiar air vessels, though much air is mixed 


with the liquid within ; which, not being confined in vessels,, 


merely fills the blebs, and is retained by the cuticle of each 


aurface. The only vessel to be found in a fucus, ulva, &e.,, 


is the line of life. ‘They have no spiral wires, and of course 
no divisions of bark, wood, &c,; and appear. in short to 
differ. so much from every other plant, that their means of 
nourishment and existence must be wholly of another kind, 
and 
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and require a very different process. But fresh-water Fresh-water 
plants are still capable of comparison with others, ‘since, on Plants. 
dissecting them, you directly perceive the same sort of 

matter, as rind, bark, wood,?&c. The line of life forms the 

centre, or meanders in it, and the air vessels aregenerally 

ranged next to it. I shall give the stem of the water lily as Stem of the 
the first specimen (see fig. 1, Pl. VII). Ihave said, that Water lily. 
the line of life is in the centre, where it forms a very thick 

cirgle. The whole is then divided into six parts by the 

bastard vessels, which pass from the centre to the circnmfer- 

ence. Six large, cylinders fill up a part adjoining the line, 

These are the air vessels, (see aa); and the rest of the 

space is occupied by the pith, sprinkled with wood vessels, 

The circumference is bounded with a few rows,of bark, en- 

closing some inner bark vessels, and a rind surrounds the 

whole. This, with the figure, will give a general idea of it. 

But it is necessary to give some description of the air vessel, Its air yeesels, 
which is really curious in its formation. It isa large cylin- 
der, divided at every half inch of its length with a thin 
texture of pith: but lest this should not be sufficient to 
prevent insects from entering it, and choking up the vessel, 
as soon as the plant sinks in the water, a quantity of hairs, Hairs. 

“which are placed in circles in the interior, rise, and, meeting ~ 
‘in the centre, not only aid to keep out the water, but 
run through every insect, that ventures to approach. I have 
often caught insects, threaded on the hairs, but they are 
soon washed off. Sometimes the hairs remain in a horizon- 
tal position; but in general they rise and fall with the water. 
This, exciting my curiosity, made me anxious to apply to 
the solar microscope for the discovery of the mechanism, | 
which regulated the motion of the hairs: and I found, that, 2 
though there was no spiral wire in the other parts of the 
plant, it was to be found in the hairs. The formation was 
simple, and merely caused by the contracting and dilating 
of the wire, as the hairs were drawn up, and ranged against 
the side of the cylinder, or placed themselves horizontally, 
their points meetiug in the centre, The wood vessels are Wood vessel 
to be distinguished from the buds by their inferior size and 
and circular shape. The buds (as in. most annual plants) Buds, 
proceed from the root ; and of course have a stem shooting 

Rg thence, . 


Not useful to 
classification, 


. Half-water 
plants. 
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thence, and never showing any leaves. The flower bud 


must therefore be growing all the time the stem is shooting, 
and does not appear till that stops, it is the same with the 
leaf, which has also a peculiar stem from the root, and but 
one leaf to each. . 
It is impossible, that the formation of water plants in 
general can be of any use to classification, or to thé se- 
lection of a natural method, as 1 once hoped it would be. 
Complete water plants indeed are outwardly known by those 
well acquainted with their gerieral appearance, and with the 
classes. But the half water plants are’ culled from every 
genus, even those springing in the dryest land, yet varying, 
it should seem, from their species by growing in the water. 
What a light does this throw on the uses of the different 
parts of a plant! It is the water, which appears to operate 
on the interior formation of the stems, peduncles, and ves- 
sels of the leaf. Nor does this alteration seem to effect the 
conformation of the fruit or flower, which are the same as in 
the rest of the species. Not even the seed shows to the eye 
any difference, but into this latter fact I mean to make a 


‘farther inquiry. In the veronica beccabunga, where two or 


three are taken from many of the species growing in tolerably 
dry soils, the whole formation of the stein is altered ; see fig. 
3. Instead of a great portion of bark, eight or ten large air 
vessels supply its place. ‘The rind is completely formed 
of cylinders of air and water divided. Instead of a wide 
row of wood, it has one line and eight circular vessels of the 
same, half wood, half clear albumen. It has indeed its 
spiral lines within these, and its line of life meandering in 


_ the pith: but this is all in which the stem resembles the 


usual veronicas, which are in the interior all alike, the wa- 
ter variety excepted: and what is curious, the anagallis and 
scutella growing only in boggy ground, not so wet as the 
usual situations of the beccabunga, has fewer air vessels, 
and more wood. The sisymbrium nasturtium, meényanthes 
trifoliata, ranunculus aquatica, potamogeton pusillum, and 
many others equally deviate from their species, and deserve 
the name of half-water plants, being more or less varied. 
That these should possess the spiral is not to be wondered 
at, since the leaves, being raised much above the water, 

require 


@N FRESH-WATER PLANTS. Q45. 


" require it to turn themselves, and expose their upper sur- 
faces to light and heat; which when they lie on the water 
(as in absolute water plants) is not necessary. The leaves 

also of the plants just mentioned, the veronica and menyan- . 
thes, have in their peduncles many air, and but one set of 

wood yessels ; but the most curious part is a sortof perfora- 
tion in the bottom of the peduncle, which is formed between 
the air vessels and lower cuticle to contain air, and support 

_ the leaf stem upright above the water. 

May we not therefore conclude, that the air vessels are Air vessels 
only intended to support the stem upright in a different ftming to ac. 
Sih s commodate to 
element, and to raise it above, or depress it below the water, their element, 
as the situation of the plant required? Could I but 
procure a plant, that had by change of climate become a 

sort of water plant (which I should suppose is possible) it 
would then be easy to see, whether the air vessels would 
form themselves to accommodate their structure to the 
element in which they reside. I cannot but be persuaded 
I have seen changes as great: will not a tree by degrees 
change its time of shooting? will not a plant often seek a 
more agreeable soil if near it? But time may enable me to 
show this in a more conspicuous manner. I am so fearful 
of advancing a single step beyond what specimens will ; 
absolutely disclose, that I would far rather leave a fact un- ) 
accounted for, than pass beyond what dissection will really | 
justify or bring proofs of. 

_ Asit will not be possible, on account of the numerous Difference be 
figures, to give all I have to say on fresh-water plants in ae a 
this letter, I shall conclude by showing the difference be- git 

tween a real water grass and a half-water one, or that which 
at one time of theyear lies on water. The former is entively 
composed of rows of air vessels, which between every three 
or four have arow of bark studded with wood vessels, very 
small, and as usual half wood, half albumen, but no spiral 
vessels. When the flower shoots, it is in thick threads from 
the root ; slipping up between the leaf and its outward cuti- 
cle, asin all grasses. This thread is the line of life, with 
some wood surrounding it, and is a fresh proof, if, it. was 
required, that the female proceeds from this line,. and the 
male from the wood, But the half-water grass is very dif- 


ferently 
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and a half-wa- ferently centrived, the upper face exactly resembles common 
sia) gaa grass, but to support it on the water it. has long cylinders, 
which are merely of a loosened skin of that kind, which per- 
mits not water to penetrate. These are the air vessels, and 
support the grass perfectly dry on the water, where it swims, 
and defies both rain and wind, (see Pl. VILL, fiz.1 and 2, where 
Sf are the ait vessels; fig. 4, Pl. VII, being the water grass). 
By this it may be seen how gradually the plants approach 
to the state of perfect water plants, and if any other proof 
is wanted, the potamogeton Iucens, which has generally a 
double stem, would show it.. This grows constantly in the 
“water; it is small, and requires few wood vessels to bring 
it support. It is almost wholly composed of vessels of air, 
one wood vessel being between each row; but it has a long 
circular stem in the interior, bounded by the line of life, and 
“with a deep border of wood, up which the buds pass, as in 
all the fern and potamogeton genera, though scme have several | 
Dissection of a instead of a single one. To this specimen I shalladda sort of _ 
scirpys. scirpus growing always in water, having its air vessels next 
the rind, as in figs 3 and 6, Pl. VIII, and merely threads 
Dissection of tying the wood vessels in the middle, one tothe other. The 
sae air vessels resernble in form those of the water lily, and are 
very different from the air cylinders in half-water plants, 
which I should before have mentioned. These are divided 
into compartments, as in Pl. VIIT, fig. 5, ede, which re= 
presents the veronica beccabunga, being half air vessels, 
half wood, so that the air enters only alternately ; and they 
have no hairs asin the water lily, the wood part being wholty 
filled up. 
No perspira- The perspiration of aquatic plants was supposed to be 
tion in plants: yneommonly copious. I have so often troubled the public 
with the proofs of there being no perspiration in plants, that 
J shall not here repeat them, but merely give an explanation 
of the cause of the quantity of air found around almost all 
fresh water plants. There is in the bark juice (that is, the 
blood of the plant) a glutinous matter, which when moved 
catches the air in bubbles, and will continually enclose'it, 
and cover the whole leaf and plant with vesicles of air, 
by which means it is prevented from sinking, let the rain 
beat ever so hard against it, or the wind attack it. I have 


sECn, 
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séen the bubbles of air formed by a brisk blowing wind 
cover a plant, till it appeared as if rolled in diamonds: but 
when I have drawn off the upper cuticle of the leaf, and 


subjected it. to the solar microscope, not a single aperture: 


could be discovered, and the marks proved as usual to be 
only the indentations of the pabulum seen through the 
cuticle. 

To this I shall add the parts that belong to each different 
sort of plant, which will elucidate the subject, and show 
the confusion which must arise from not properly discrie 
minating them, 

I am, Sir, 
Your obliged servant, 
AGNES IBBETSON,. 


Different Parts of each various Sort of Matter found in the 
different Stems of Plants, and arranged in the manner they 
pass from the exterior to the interior Parts. 
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In trees in general.—Rind, bark, inner bark vessels, WOO, Structure of 


spiral vessels wound round. the inner wood vessels, line 


lite, pith; bud proceeding from the nearest line of life, * 


whether in stem or twig, : 


Fir trees. —Leaves cover instead of rind and bark, and 


thicken by degrees, having the inner bark vessels within the 


leaves: a thick row of wood, resembling the common wood, | 


placed as a screen to guard the new wood from the delete- 


_ rious effect of the juices: hard wood, line of life, pith: bud — 


as usual in trees. 

Shrubs.—~-Rind, bark, inner bark vessels, wood, spiral 
vessels, line of life, pith: bud as usual in trees. 

Herbaceous Plants.—Rind, bark, inner bark vessels, wood, 
line of life within the pith, wood generally in rows, in num~ 
ber according to the length of the season: buds shooting 
from the interior of the pith, of course forming the line of 
life. ie 

Annual and semiplants.—Rind, bark, inner bark vessels, 
wood in circular vessels, half wood half clear albumen, scate 
tered in the pith, with the spiral vessels within the wood, 
and having the line of life within the pith, 

Freshe 


of the stems of 
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* Fresh-water plants.—Rind, air vessels, wood in scattered 
vessels all over the pith, being partly wood, partly albu- 
men, but having no spiral vessels within, but the line of life 
in the centre, in a thick line: buds proceeding from the 
root. 

.. Half-water plants. —Rind, bark, air vessels disposed in it 
with inner bark vessels; wood, either in rows or scattered 
vessels with albumen, and spiral vessels within; line of hfe 
meandering iu the pith. , 

Marine Plants.—Rind, the rest vesicles of a glutinous 
matter, with a pore to each, but no communication from 
one to the other. Though an appearance of stalk, yet formed 
exactly the same as the rest of the plant, and without any 
vessels or lines except the line of life difficult to findy but 
in the fructification most plainly appearing. 

The other parts of the cryptogamia will be given in my 
next letter. 


Il. 


On the Zigzag Motion of the electric Spark. Ina Letter ' 
are Jrom a Correspondent. 


To W, NICHOLSON, Esq. 
SIR, | 


iieeipiccuise Axtow me, through the medium of your valuable 
of the electrie Journal, to communicate a supposition on a@ point, that 
i nae seems to have been withheld entirely from public discussion ; 
I mean the zigzag appearance of the electric spark passing 
from’ one body to another, as froma positive to a negative, 
&c. Partial to the science, but limited in experiment, or you 

might have had enough to prove a belief in the idea now 
formed ; the only account I have ever heard at lectures was, 
that its own rapidity of motion condensed the air to such a 
degree, that it had to move from a solid, as it were, to a 
less dense medium, which seems to me impossible. My 
supposition is, that the fluid passes in a more direct line, 
‘according to the best or worst conducting substances pre- 
Owing to the sented to it, Our atmosphere, being a compound of oxi- 


gen 
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gen &c., presents at once to the spark flying off the ma- compound 

chine at. least four known gasses, all, [ have not the small- nature of the 
est doubt, differing in their conducting powers, were they aie 
separately tried. ‘This point being ascertained, the phe- 
nomenon is at once accounted for; the fluid flies to the next 
best conducting gas from a worse, as it would froin different 
portions of matter. [ could advance more on this, only 

fear occupying too much space at the expense of more var 


luable comimuication than this from 
Your most obedient servant, 


} | I. PHOENIX. 
Liverpool, the 16th of Jan. 1812. 


ay bur 


_ Abstract of a Paper on Fermeniaiion : ue Mr. Gay- 
Lussac*. 


Iv; is fully demonstrated by the experiments of Lavoisier, Saccharine 

as well as by those of Messrs. Fabroni and Thenard, that to iy sa i 
produce alcoholic fermentation requires the concurrence ‘of requisite to 

a saccharine matter, and a peculiar ferment of an animal te ig 
nature. The circumstances favourable to fermentation have ’ 
been long noticed: and it appears to be at present admit- 

ted, that it may be begun and continued without the assist- 

ance of any foreign matter, even of oxigen gas. It has May be carried 
been ascertained in fact, that, when the yeast of beer is ee without 
introduced with sugar and water into a vessel, so asto fillit ’ 

entirely, fermentation takes place in it in the same manner 

as in the open air: and hence it has been inferred, that the in all cases as 
fermentation of the must of grapes, saccharine fruits, and ater 
grain, would take place, like that of sngar and yeast, with- 

out the contact of oxigen gas. But to render this ins 

ference legitimate, it must be presumed, that the ferment which requires 
contained in fermentable substances is of the same nature the idenuty of, 


the ferment. 
ps that of yeast, Mr. Thenard, to whom we are indebted i 


* Ann. de Chim. vol LXXVI, p. 245. Read to the Institute Dec, 
the 3d, 1810. - 
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for an excellent paper on fermentation*, has accordingly 
adopted the opinion, that the ferment was in all cases iden- 
This opinion tieal. The experiments | have made have led me to a dif- 
erone* ferent opinion ; and the principal object of this paper. will 
be to show, that the fermentation of grape must cannot take 
place without the assistance of oxigen gas. Hence it follows, 
that the ferment of the grape is not of the same nature as 
yeast ; or rather, that they are nat both in the same state. 
Preservation I was led to this inquiry by an examination of the pro-— 
poner = cesses employed ‘by Mr. Appert for preserving vegetable 
siames, and animal substancest. Thad observed with surprise, that 
grape must, which bad been kept unaltered a whole year, 
began to ferment in a few days after being poured into 
fresh vessels. It is in thisway Mr. Appert prepares spark- 
ling wines [wins mousseux] at all seasons of the year. This 
The air infu- fact led me to suspect, that the air had some influence on 


enees fermeiit- : : . 
fermentation, and suggested to me the following experi- 


ation. 

ments. 
Experiment I took a bottle of grape must that had been kept a year, 
ib agg and was perfectly limpid; poured it into another bottle, 


which I corked tight; and exposed it to a temperature from 
Fermentation 15% to 30° [59° to 86° F.]. In a week’s time the must had 
ee ies pee lost its transparency; fermentation had taken place in it; 
and jt was soon converted into a vinous liquor, sparkling | 
like the best champagne. A second bottle, that had been 
kept a year, like the preceding, but was not exposed to the 
‘contact of air, gave no signs of fermentation, though placed 
in the most favourable circumstances for producing it, | 
The same I then took this bottle of grape must, cut it pretty deeply 
moe round the neck with a file, inverted it in a mercurial trough, 
mment. and then broke off the neck, without suffering the must to 
come into contact with the air. One portion of the must 
I passed through the mercury into a jar containing a small 
quantity of oxigen gas, and another portion into a jar 
perfectly void of air.’ The first fermented in a few days: 


# Ann. deChim vol. XLVI, p. 291. See Journ. vol. VI, p. 33. 


+ These processes, which are extremely simple, consist in putting 
the aubstances to be preserved into bottles, corking them very close, and, 
then exposing them to the heat of boiling water for a longer or shorter 
time, See the instructions’ published by Mr. Appert. , 

the 
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the second gave no sign of fermentation in forty. On abe 

_ sorbing by potash the carbonic acid gas evolved during the Oxigen ab: 

_ fermentation of the first portion,-a very little residuum wag s?'bed. 
left ; consequently the greater part of the oxigen gas I had 

added was absorbed. 

These results evidently prove, that must kept a long time Farther con- 
cannot ferment without the contact of oxigen gas. But to ee sis 
obtain still greater certainty on this point, I analysed with 
Volta’s endiometer the air found in several bottles of must, 
that had been kept a year, and found in them no oxigen. 


I proceeded in’ the same way with the juice of goose- Similar results, 
with fresh 
juice. 


berries and grape must recently prepared, which had been 
exposed in well-corked bottles to the heat of boiling water, 
and obtained precisely the same results. 
It is very remarkable, that, when a fermentable juice, Fermentation 
_ which has been kept a long time, is poured into another Ses | 
vessel, so thatit would feciitent from having been exposed to clusion of air. 
the contact of the air, it may readily ‘be deprived of this 
property, by exposing it anew, in bottles closely corked, to 
- the heat of boiling water. Bv this operation we perceive it 
loses its transparency, and afterward lets fail a slight sedi- 
ment. During the fermentation of a very limpid juice a Sediment, 
‘sediment is also deposited: but there is this difference be- 
tween them; that of the latter is capable of excitlng fer-. 
mentation, but that of the former no longer enjoys this 
property. 

From these several results I have considered it as very Gases juice 
probable, that grape must recently obtained would not fer- LL eae 
ment, if the grapes were pressed without the contact of contact of air 
air. Accordingly I took a jar, into which I introduced Will not fer- 
some ‘small bunches of: grapes perfectly whole; inverted it” a 
under mercury; and filled it five times following with hi- 
drogen gas, in order to expel the smallest portions of at- 
mospheric air, I then bruised the grapes inthe jar by means 
of an iron rod, and exposed them to a temperature of 15° or - 
20° [59° or 68]. Twenty-five days after no fermentation 
appeared ; though must, to which I had added a little oxi- 
gen, had begun to ferment the first day, and in a short time 
- after fermented very briskly. In these last two experiments 
‘Tobserved, that the oxigen was almost wholly absorbed ; 

but 
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but [ cannot gay whether it combined with carbon, or with | 
hidrogen. J obtained a quantity of carbonic acid gas equal 
in bulk toa hundred and twenty times the oxigen gas 1 had 
added to the grape must; whence it. is evident, that, if 
oxigen be necessary to the commencement of the fermenta- 
tion, it is not to its continuance; and that the greater part 
of the carbonic acid produced is the result of the mutual 
action of the principles of the ferment and these of the sac- 
charine matter. 
unless the In another experiment of the same kind as the preceding, 
Oe pact a fermentation commenced at the expiration of twenty-one 
slowly, days, but the grapes were in a very advanced stage of ripe-= 
‘ness: atid besides, a portion of the same must, placed in 
except oxigen contact with a little oxigen, had fermented in six and thirty 
be present. —_ hours after it had been prepared. Hence it is farther evi- 
dent from this experiment, that oxigen gas is singularly 
favourable to the developement of fermentation. 
Oxigen equal. ‘This action of oxigen on fermentable juices is observable 
ly promotes also in animal substances, I have seen bottles containing 
ener, beef, mutton, fish even, and mushrooms, prepared at Mr. 
substaices. Appert’ 5s; aud a month after these different substances were 
found to be perfectly good. On being exposed to the air, they 
soon putrefied, as fresh animal substances would have done. 
On the contrary, if they were replaced in bottles after hav- 
ing been in contact with the air a few hours only, and were 
then exposed to the heat of boiling water, they would keep 
a very long while. If however the bottles were badly 
corked; and particularly if the heat were not sufficiently 
prolonged ; and all the oxigen contained in the bottles were 
not absorbed, putrefaction soon came on. In fact, by ana- 
lysing the air in the bottles in which these substances have 
been well kept, we may convince ourselves, that it no longer 
contains any oxigen; and that the absence of this gas is 
consequently a necessary condition for the preservation of 
animal and vegetable substances. 
Vegetable and On redcetae that putrefaction and fermentation never 
mrunal sub- develope themselves instantaneously, | conceived, from the 
pene preceding results, that vegetable or animal substances 
casicnal heat- might be preserved, without being deprived of the contact 
ing, even when 


aif is present. of alr, by exposing them cpeam only to the heat of boiling 
water 
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water. Accordingly I took some cow’s milk, gooseberry 
_ juice, and a solution of gelatine, and exposed them to the 
boiling heat of water saturated with salt, at first daily, af- 
_ terward every other day. ' | 

Two months after all these substances were perfectly 
good. The butter, that had collected on the surface of the 
milk, was very sweet, only it was a little harder than fresh 
butter ; and the milk appeared a little thinner than before 
" the experiment. I need not say, that some milk, goose- 
berty j juice, and jelly, which I kept by way of comparison, 
soon altered. 

* Urine, which is known soon to putrefy, and from acid, Urine keeps 
_which it is at first, to become alkaline, will keep a long Ra eed ag 
time in vessels closely stopped, when it has scarcely been in 

contact with the air: it retains its transparency, acidity, 

‘and smell ; and no ammoniaco-magnesian phosphate is de- 

posited, though sometimes uric acid separates. When 

urine is left in contact with a small portion of air, it absorbs : 

its oxigen pretty readily, and then the decomposition stops : 

but if a sufficient quantity of air be present, a great deal of 
‘carbonate of ammonia is formed, and ammoniaco-magnesian 

“phosphate 1 is almost always deposited with the phosphate of - 

‘lime. The decomposition ‘of urine therefore, as we see, is 

“not analogous to fermentation ; since the latter, whea “once, . 

‘it has begun, sud on without the assistance of oxigen 

B38. : 

Returning to fermentation, and considering, that sugar Essential &ié 
“and the yeast of beer will ferment without the contact Bere ference in fer 
air, while the must of grapes has not this property ; we are rae 

“forced to admit, that there is an essential difference between 

“yeast of beer and the ferment of the grape. Yeast is solid, and 
nearly insoluble in water: ferment, on the contrary, in the 
“state in which it is found in fermentable fruits, is liquid ; 
or, if it be solid, it must be very soluble in their juices. It 
appears to me however, that it may be solid in a great 

“number of substances, but in a peculiar state, and different 

' from that of beer yeast. Still it is very possible, that there put, perhaps 
is but one ferment, and thatits difference from the yeast of merely from 
“beer is to be ascribed only to a little oxigen. In this view it SREP 
would be analogous'to indigo, which is capable of oxidation 
and disoxidation. - Fer 

| . 


\ 
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Fermenta- Fermentation still appears to me however one of the most 
tion still mysterious of chemical processes; particularly because it 
sj Hae operates only gradually, and we cannot couceive why, when 
the ferment and the sugar are intimately mixed together, 
they do not act on one another with greater rapidity. We 
might be tempted to believe, that it is partly owing toa 
galvanic process, and that it has some analogy to the mutual 
precipitation of metals. ; 
Theory of Mr. Be this as it may, it seems to me, that we may clearly 
cur ieteang conceive how animal and vegetable substances are preserved 
white a . by the process of Mr. Appert. These substances, by their 
vegetable contact with.air, readily acquire a disposition to putrefy or 
substances, : ae : 
ferment: but on exposing them to the heat of boiling water 
in vessels well closed, the oxigen absorbed produces a new 
combination, which is.no lenge? capable of exciting fermen- 
tation or putrefaction, or which is rendered concrete by 
heat, in the same manner as albumen*. Jn fact it is. ob- 
served, that a juice disposed to ferment, and perfectly clear, 
becomes turbid at the heat of boiling water, and then is no 
longer susceptible of fermentation, unless it be placed in 
contact with oxigen gas. In this case, if it be made to boil 
as soon as fermentation begins to take place, the fermenta- 
tion is quickly stopped, and a deposition, of an animal 
Heat destroys nature, takes place. It may farther be observed, that, beer 
the fermenting yeast, which has been exposed to the heat of boiling water, 
property of os? : ai : 
yeast. likewise loses the property of exciting the fermentation of 
sugar. Nowsince must of grapes that has been boiled still 
retains ferment in solution, which, to produce fermentation, 
requires only the contact of air; we must conclude, that 
only the part which has absorbed oxigen, and which is pro- 
bably in the same state.as beer yeasts is capable of coagu- 
lating by heat. 
This is the idea I have fermed of the preservation of ani- 
mal and vegetable substances: and if, as the experiments I 
have related seem to prove, oxigen be necessary to the 
developement of fermentation and putrefaction, it is evi- 
Requisites to dent, not only that the heat must be continued long enough 


* Seguin has supposed albumen to be the true wincigle of fermenta- 
tion, See Journ. vol. XV, pp. 332, $33, C. | 
to’ 


: 
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, to destroy or render concrete the matter, which has absorbed the sucoess of 
oxigen, and is calculated to excite fermentation; but also M™ Appert’s ; 
that the vessels, in which the substances are to be kept, Ak 
must be stopped too closely for the air to penetrate them. 

It is very probable, from this theory, that all sorts of fruits Fruits mighe 

may be kept a Jong time in hidrogen or nitrogen gas, pro- edatien a 

vided they had absorbed no oxigen, We may conclude toa, nitrogen gas. 

that, if grapes will keep a long time without fermenting; it 

is because the exterior coat does not admit the entrance of 

oxigen; not, as Mr. Fabroni has supposed, from an excel- 

lent analysis of grapes, because the ferment and saccharine 

matter are inseparate cells. Lastly I consider it as possible, 
that, if an animal substance, milk for instance, could be 

obtained without the contact of air, it would keep a long 

fime without alteration. 

From what has been said it Ns be expected, that fer- Fermentation 
mentation might be excited in the must of grapes obtained deen. 
without the contact of air, by immersing in it the two wires 
of a galvanic battery ; and this in fact takes place.. But 
‘an inference deducible from this is, that it is probably by 

increasing the electric energy of the various substances in Action of 
contact, that atmospheric electricity so powerfully promotes ¢lectricity. 
the acescence of milk, broth, &c. ‘ 

~ The experiments I have related throw some light on the Matching of- 
brimstoning or matching of wines, which has been practised °*** 
from time immemorial, witliout any one hitherto attem pting 
to'account for it*. 

-* Acids, ‘particularly the mineral Acid may prevent. fer= Sulphurows 
mentation by combining with the ferment, or altering its ae 
~ nature: but sulphurous acid acts like the other acids, autl be- fermentation. 

sides seizes the oxigen, which the wine may have absorbed, 


‘ 


A 


- ® This process, which consists in burning in the casks, that are about 
to be filled with wine, a g:eater or les number of suslphuretted matches, 
or pieces of linen dipped in melted brimstone, might be managed much 
more simply and economically, by preparing concentrated sulphurons 
acid with a good apparatus, and afterward adding a small quantity. of this 
acid to the wine intended to be brimstoned. 


[Ia our cider counties, where a similar process is performed, it is 
nsual, 1 believe, tu sprinkle some-aromatic seeds, as coriander, over the 
melted brimstone, C.] 


\ 


OF 


256 OW PROSSIC ACID. 


or which remains in the casks. This proves, Ist, that fers 


mentation cannot commence without the assistance of oxi- 
gen ; and Qdly, that, at equal decrees of acidity, the suls 

phurous acid prevents fermentation better than any other. 
hy expe- _ My labours at present are far from complete. I have in= 
niented stituted many experiments, the results of which yet remain 
to be known, or which reguire to be revised ; and I reserve 
them for a more extensive disquisilion, that will embrace 
other objects. TI confine myself therefore to this abstract, 


Action . ~ and shall conclude with observing, that very pure sugar, as 
sugar an is ; . . ‘ 

ee on well as manna, has the property of dissolving the yellow 
bead. oxide of lead, and of acting afterward on colours in the 


sane manner as pe alkalis. 


IV. 
Note on Prussic Acid : by Mr. Gay-Lussac*. 


Littieinforma= Since the discovery of prussic acid by Scheele, and the 


tion of late labours of Messrs: Berthollet and Clouet, nothmg very im- 
respecting 


prussic acid, portant has been brou ght forward on the nature of this acid. 

een bee Though the mobility of its eléments has permitted it tobe 
ompos 

‘and composed. decomposed, ‘and it has even been composed by _ passing 


ammoniacal gas over redhot charcoal, {it; has not’ yet been 


‘obtained perfectly pure, so that we know not under what 


Its form when form it would present itself. ia this state. I have, endea- 
Bue ‘voured to solve this.question, and I shall prove in this note, 
that prussic acid is not permanently elastic; that it forms.a 
“liquid much more volatile than sulphuric ether, since: it 
boils at 26°5° [79°7° F.]; and that, owing to this property, 
at a temperature from 20° to 26° [68° to 78°8° I’.] it dilates 
considerably the air or gasses with which it is mixed, com- 
municates to them its Wid asa and then pease Sa per 

manently elastic fluid. : vite 
Attempt to ~ Desirous of ascertaining, for the purpose AE a particular 
obtain itse inquiry, whether prussic acid might be obtained in the 


* Ann. de Chim. vol. LXXVII, p. 128. Read to the Institute 
Feb, 1811. 
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paseotis state, I decomposed prussiate of mercury by muri- 
fitie acid, as directed by Mr. Proust. After the air con- 
tained in the'vessels had escaped, and a strong smell of 
prussic acid was perccivable, I received the gas over meré 
eury. Thus I obtained several jars full of an elastic fluid, 
inflammable, and with a powerful smell, which appeared to 
me to be gaseous prussic acid. However, on continuing 
the process, I perceived, that drops of a peculiar liquid ac- 
quired the gaseous state, as soon as they reached the sum- 
mit'of the jar, aud depressed the colutin of mercury consi- 
‘dérably, The temperature then was at 20° [68° F.]; and 
the next morning, the temperature being only 12° [53-6° F.], 
I observed, that the bulk of the gas I had obtained was 
greatly diminished, and that a liquid was deposited in the 
jats, where there was none before, I had then no longer 
any doubt, that the prussic acid was a very volatile liquid ; 
and after several trials, which I shall pass over, I succeeded 
in procuring it readily in the following manner. 

I took a tubulated retort, into which I put prussiate of Method of. 
niéreury ; and to the neck of the retort I adapted a curved Procuring > 
tube, one end of which I inserted into 4 small two-necked 
phial, containing a mixture of chalk and muriate of lime ; 
the chalk being intended to saturate the muriatic acid, that 
might escape frovn the retort, and the muriate of lime to res 
tain the water, From this phial-another tube proceeded to 
a second, containing also muriate of lime; and from this 
issued a third tube, terminating in a third phial with a 
ground stopple, intended to receive the prussic acid. The 
appatatus being thus arranged, and all the phials sur- 
tounded with-a cooling mixture of two parts ice and one 
salt, 1 poured some slightly fuming muriatic acid into the 
fetort, and applied to it a gentle heat. The prussiate of 
mercury soon dissolved, and the liquor appeared to boil. 
In fact vapours were evolved, which partly condensed in the 
neck of the retort, forming streaks like alcohol. The pro- 
cess was stopped the moment water began to rise; though 
more prussic acid might still be obtained: but itis better to 
sépatate the first product, and afterwards resume the process. 

“AML the prussic acid commonly condenses in the first Rectification 
pliial.- If so water pass over, the muriate of lime remains vf the wcid. 
* “Wor, XX X1.—AprIL, 1812, .\S solid, 
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Yroperties of 


pure prussic 


acid. 
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solid, though immersed. in. the. prussic, acids: Tf, .en~the 
contrary, a certai, quantity. of water have passed over, two. 
very distinct strata of liquid will be.obtained.;.,the lower, an 
aqueous solution of muriate of lime; the upper, prussic 
acid, This acid is commonly a little,coloured injthe first 
phial, _ To rectily it,,as soon.as.you think proper. to.termir 
nate the distillation,,.take out the tube communicating, with 
the retort 5, stop the. aperture by which it,entered.the phials 
aud, after removing | the. frigoritic mixture,, that surrounded 
the latter, heat it very gently, either by means of a water- 
bath or chareoal,.so,.as-not, to: raise the-temperature above. - 
30° or 35° [86° or,.95° -F.].. When. this ‘distillationsis 
Snished,: take away the. first phial 5 and, after the. prussit 
acid has remained.a.féw hours. in chntact with the muniate 
of lime 1 in, the'seeond iphial, pass, it:over into the thirdshy 
means (of a gentle heat... The rectification, is.them finigheds; 

)Prussic. acid thus. obtained is.a colourless hquid, as,clear 


_ as water... Jts.taste, at first’ cool, soon becomes, acrid. and 


\ Ipritating.. Though) rectified; several times over ¢halk, it 


Its great vola- 


tility, 


Freezing 
point, 


Singuler phee 
¢ moet TN (i F.], < occusion it to exhibita remarkable phenome- 
non. Ifp single di op be exposed to the: air at the extremity ofa 


Jromenon, 


L 


: faintly reddens litmus, paper ;. but. the, blue colour returns, | 


as the acid: evaporates. j,Its. density, at 7° [44:6°, F.]), as 
0:70583.. [ts volatility isvery great, for it, boils at 26-6 6° 
[79:7 7% ra J: at 10° [50° F.] it supports.a, column of.mercary 
of 0°38 mets {14°95 inches] ; and at 20° [68° F. ], it quiutur 
ples. the bulk of the air or gasses, with which it is mingled, 
This property renders the employ of, the apparatus I have 
described indispensable ; for, if it were poured, from, one 
vessel to another in the open air, a very large quantity would 
belost. This property also explains a it, has been, said 
by some chemists, that»prussic.acid may be obtained i in the 
state of a, per manently elastic fluid. nietas ty , 

Prussic acid exposed to, a frigorific mixture. of two moh 
ice and one, salt, constantly eongeals, and frequently. as- 
sumes a reg ular figure. I have sometimes seen crystals « of 
this acid tects those of fibrous nitrate of ammonia. 
It remains solid at ALeRPeIATHAS of 15° 18s F.], but above 
this | poi int it liqueties. 

The great volatility of this acid, Bi its congelation at 


glass 


i 2 ‘ al 
t oe 
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Bluss fube;s6r, which’is still better, on apieee of paper, it 
inetantly freezes.’ This congelation, produced? by! the eva- 
poration of the prussic acid itself, is; T believe, the oly one , 
of its kind; for, among all the very volatile liquids; there ‘is 


‘hot one. that! freezes at a Sian ‘0 ‘ieee rettiote ffom ane Deere 
that of melting i ice. ae a] & ae to boariot ...... ‘eel hes 
“bhave studied the chersicw vnbstlducl ‘of privsste aia, por ga hd 
illest as I have just mentioned, and: — rate-ktiowh pn 
‘the-prineipal in another:paper.i si» (9 fing 6 etiness 
SP 9 f 720 oT : yy By 9 TO pitied 
ethad a piies Tine 
OSeiB San 1s 2a Koide ~9isw eouborg es ebfory 
 foriwan ad-teom doidw .asgottia to 
eg OF QAI AIED «1 V.., bite any avovtiavedT .T it lo ytianel 
ids % 


beirael apa a Paper on Triple Salts: w Mee Gay wvigagae 
to 
, } MOonw .29eene 
Lu HE aad of this paper is reo shee 1; that; ine sie: The acid of 
. salts the acid is commonly divided between the bases in two sles con 
monly divided 
equal proportions. This is the case“im the triple tartrates equally be. 
and oxalates ; in the ammoniaco-magnesian sulphate; in ee bases. the 
triple sulphate of zinc and ammonia; &c. 4 
2. That-in a triple compound. the elements,united two Elements of 
and two form possible binary compounds. For example, triple com- 
pounds would 
the nitrate of ammonia, which is composed .of oxigen, Ni= form binary 
trogen, and hidrogen, when decomposed by fire, yields wa- ones; 
ter, and gaseous oxide of nitrogen : while, on the other hand, 
this salt is the result of two binary compounds, nitric acid 
aad ammonia. 
_3. That the vegetable and animal substances, which are es well as those 
Ponce of three or four different matters, also give rise to zs pee sac 
Ss. 
binary compounds, that are possible, or generally known. 
4. That we may form, an idea of the different nature of The same eles 
several substances containing the same elements and in the ee ae 
me propore 
same proportions; if we admit, that the binary products of tions ae : 
-the elements .combine in different ways with each other, or form different 
compounds. 
merely with one of the demas 


/ 


* Pwria: fe Chim. vol. LXXVII, p 185. From a ee read to the 
Boc. va Arcueil, f ebruary, 1811. 
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§.. That we may imagine so many more compounds con- 
taining the same elements in the same quantities, as we can 
couceive the binary combinations, formed. by ‘the elements 
of these compounds, to, be more numerous, 

lc eres ane . Gs That,salts, or.otherneompeunds, being neutral, shoal 
cate the capa- formed of an acid containing an excess of oxigen, and a base 
city ot com- that is. still combustible; we may admit, that the base sa- 
ustibles for “. 
oxigen. duratds. the: excess\ of oxigen’ of the acid; and. that hence 
results a point of saturation, well adapted to determine the 
“aes of combustibles for oxigen. For imstance, the 
neutral_pitrate_of ammonia, being decomposed by heat, 
yields as products water, which is neutral, and gaseous oxide 
of nitrogen, which must be neutral also. 
Density of ni- 7, That nitrous gas and oxigen gas, In combining to pro- 
ra a GP, duce nitrous,acid gas, experience an apparent condensation 
‘of bulk, which is precisely half the total bulk of the twe 
gasses, whence it follows, that the density of nitrous acid 
Yo Blog of fasvisn2*106835 that of atmospheric air being 1. 


ig 
oni + Ly ‘ erie, vite 
VE : ’ 
fo Bape ire! Analysis of, large-leaved Tobacco, Nicotiana tabacum Tati- 
b! ow rb bc! a, : r5 Sole and ee i y Mr, VavQuerin*®. © , 
yienid &: 1:1} 


‘Pobaceo | pro » Feige there can be no doubt, that the various’ mes 


all rn ol ‘thods employ ved. for preparing tobacco modify, each in its 


ciple, ‘own way, Some of the principles contained in this plant, 
| yet the changes experienced by these prineiples cannot en- 
e's Pi veo GAely destroy therr peculiar properties 5 otherwise, it is evi- 


' ‘detit! that tobaeco might be made frott: a great number of 
| ~ herBateous plants, which is not the case. Reason therefore 
“so oc ‘Yexdg ‘us to conclude, that there exists in the nicotiana at 
airorg acon eae one” ‘substance, not to be found in the other plants, from, 
‘whieh’ ‘atlémpts have been made to manufacture tobacco in 

eet ott ag eat. sows 
Analysis une’ These fo eae have led us to undertake a careful 
madi chemical ae of the different pprcien of nicotiana em- 


aline aes 
"* b Mone weer. iE 


* Ann. de Chim., vol. LXX!I, p. 139. : 
tefl % t ‘ployed 
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ployed in manufacturing tobacco, as.well as of the tebacco- 
of different manufactories, both French and foreign. . 

_ We were of opinion, on entering upon this 1 inquiry, “that Advantages 4@ 

caine advantages. might result from it to the manufacturer, “seg ight 
with respect to the preparation of tobacco; or that, at least 

the theory of chemistry might derive from it some principle, 

by means of which it could give a satisfactory explanation 
ef. the changes, that might take place in the maitest Anite 

ing into the composition of tobacco. 

- L ought here to mention, that Ihave. been assisted i in Hbin Persons en- 
long and laborious research by Mr, Robiquet,. a very welp 828¢4 
informed, young apothecary. of. Paris, and Mr, Warden, 

American consul, who devotes the leisure moments afforded 
him by his office to the practice, of chemistry. 

After having bruised the leaves of nicotiana latifolia.in, -@ Process, 
marble mortar, we wrapped them ina Iinen cloth, and sub- 
jected them to the action of the: press. To separate, all. the 
soluble matter they might contain, this operdtion,was re- 
peated three times, with the addition of a little water, .: 

Though the cloth was of a pretty close texture, the j juice 
retained a-large quantity of green matter in’ suspension, ©) bio 9! 
which was separated by filtration through blotting paper. ©” hae 
The green matter that remained.on:the filter, was; washed 
and set apart, and will. be noticed hereafter. «. ; 


Examination of the filtered Juice. 

$s This juice strongly reddened sis ba paper a. proof The filtered 

that it contained a free acid. juice exa- 
mined, 

(2. Oxalate of ammonia, by the copious precipitate it 
formed, demonstrated the presence of lime, and. conse- 
quently of some calcareous salt. | . } 
bis. Nitrate of silver threw down a copious ‘precipitate, 
shia was not wholly dissolved by nitric acid; whence we 
may infer, that it was partly formed by a muriate. . ; 

_ 4. The infusion. of galls, ‘and the mineral acids, indicated 
by the tolerably bulky brown precipitates. they occasioned, 


the. existence: of some Lips trate e?, si lived ig al- crag aT 
bumen. > —~ mm. 
5. Heat rajsed’to. 80° of. R: foe. F 1) conirated si by nf 32 


accasioning a copious coagulation. 
6. ‘Acetete 
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Os “Acetate of lead formed | a very ‘copious grayish preci- 
| pitate, which dissolved i in great part in distilled vinegar. 
igh “Phe effect’ of acctate of Tead on this juice inducing us 
3k ator £6 suis ect the presence of nialic acid, we precipitated by 
means” '6f dcbtaté “of fead ‘a pretty large quantity of the 
Hquor coagulated by heat ;“and afreiwva passed through 
this precipitate washed and ‘diffused’ in ‘water a stream of 
sulphartetted *hidroven” 84s, Hs there was a shght excess 
of it. ra nt 
7 ‘Phe intention of this” was. to réduce the lead to a Rie 
phitiret, ‘and: thus separate jt froth’ the matter with which 
“jt had been united. «16 facilitate ‘the precipitation of the 
bufphatetted lead, we heated the liquor, and filtered. 

The liquor thus filtered” was cautiously evaporated to the 
éonsistendé of a sirup. °In this state it’ had a very acid taste, 
strongly! reddened infusion’ of litinus, aud formed with al 
eohdland’ ammonia copious sediments, which, while they 
Animal mat- indieatedothe presence: of aninial matter, proved, that a 
en portion of "i1t' ‘had® been: sonhingh a with: vac a8 in its 

precipitationy “9! osolo ¥h 

The acid dis- «i EFoping that thé acid: asin, Mad ao sable dinkiewed didlos 
a in alco- woyld prove’ sditbletin spiritdf !wine, and. that we might 
thusiseparate it ‘from: thes matter it held in, solution, we 
treated it hot with:-this nenstruum at’ 40° [sp. gr. 07817}. 
Jn fact, as soon as the mixture of these two liquors took 
place, a copious coagulation: ‘was produced, and the alcohol 
‘Y became délotired, ‘fist rang their brown red, and was’ 
found to be acid. 3 
The matter not dissolved hy the spirit of wine was whitish, 
partly dissolved in water, and its solution was. precipitated 
by the acetate of lead like the acid itself. 
Oxalate of ammonia occasioned invita precipitate, and 
this substance, placed *on ) burning chaycoal, left a residuum 
of carbonate of lime. Lastly, we found, that this sub- 
stance was formed in great part of malate of lime, which 

retained some: portions ae vegeto-animal matter. - 
* ‘The animal The greater part of this le matter, which we 
matter strong- had endeavoured to separate by means of alcohol, having 
aera by dissplyed in. it by, the:help of the acid, we. saturated the 
latter with ammonia, which.threw down a considerable 
_ flocculent 
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flocculent sediment, the properties’ of which were perfectly 
similar to those of animal matters. Notwithstanding this 
eaturation, riutgalls still produced a very evident precipi- 
tate inthe’ liquor ; whence: we perceive there exists a very ~ 
great affinity between the acid and this animalized © prin- 
ciple. mat ; 

’ This acid, purified as much as possible, exhibited all the The acid was 

characters of malic acid; ; that 4s, it imparted considerable PAs apeiiee 

consistency to water: by evaporation, did not crystallize, 
gave with acetate of lead a ‘precipitate soluble in distilled 
Vinegar, swelled up an the fire giving out a smell of burned 
sugar, and was sal toying into Oaae acid’ ‘by: the nitric 
ii ; , 

* Thus the acetate of lead had thrown down.at once malic’ Malate of 
acid, a great deal of coloured vegeto-animal matter, and a og 
lttle malate of lime: ‘Phe last appeared to have been car- 
ried*down in combination with the malate of lead, and to 


_ have been redissolved by the malic acid,’ as fast as’ it was 
“separated by the'sulphoretted hidrogen, 

Tn several experiments, in which we thus precipitated to- 
bacco juice by an excess of acetate of lead, we in like man- 
ver found again malate of lime in the malic acid. i 

vias large quantity of malate of lime therefore exists in to- which exists 
_baéeo, whiehe ‘may’ be obtained directly by evaporating the'in the 
juice of the plant'to twothirds. ‘ase 

As soon as we had eonipletely uaabehiniel the nature of The juice de- 
the acid, we returned to the juice of tobacco into which we eae oe 
had’ poured an excess of acetate of lead, to treat italsowith 
sulphuretted hidrogen. We had obtained a very transpa~ 
rent liquid, of a lemon colour, which retained the exact 
smel] and all the acrimony of the unaltered juice. \ Suspect- 
ing, that this taste depended on a volatile oil, we distilled 
the liquor, and obtained a product, that had a slight herba- 
ceous smell, and bat little taste. 

* The’ concentrated portion, that remained in the retort, Matter left in 
emitted,’on the addition of a little potash or ammonia, a adage 

~ strong smell, which was so pungent, that, if snuffed up with 
a little force, it occasioned sneezing and tears, We repeated Distilled with 
the experiment by adding potash to’ a more considerable ae _ 
ae ‘of matter, and distilled, after’ having diluted it with 
a lite 
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a little water. The new product, which we ohaainen inthis 
operation, had the smell of tebacco smoke, was extremely. 
acrid, and produced a. similar sensation to that occasioned 
by a pinch of snuff taken with such force as to get into the 
throat, 

As this product was alkaline, we ‘saapueled| that this 
principle, whatever it might be, was rendered volatile only 
by means of ammonia, arising from the decomposition of an 
ammoniacal salt in the tobacco; since, when the liquor con-~ 
tained an excess of acid, we did not obtain the same result. 
However, ina similar process, conducted it is true with dry 
tobacco, we obtained a product, the smell and taste of which 
were at least equally striking, though the liquor that yielded — 
it contained a free acid. For the rest, we were never able 


' perfectly to.isolate this acrid substance, and even the greater 


part remained in the retort. Hence it appears, that the 
tpahe acid diminishes the yolatility of this acrid principle. 

In order to obtain this principle separately, we evaporated, 
by a very gentle heat, the liquor it contained, and treated 
it with alcohol at 40° [0°817], which in fact separated it. from 
the other matters, On afterward evaporating the alcohol, 
we remarked at the surface of the liquid some traces of a. 
brown oil; and the portion that distilled over became more » 


_and more acrid, as the. process approached. its. conclusion,’ 


This nearly solid oil, when thrown on burning coals; emite: 


ted athick smoke, and guch 4 amreng, smell * es that 


Nitrats of pot- 
ash, 


The acrid 
principle. 


Probably, pe- 
culiat to 
tobacco. 


it was insupportable. ee ate ae 
The, alcoholic solution. yielded on ppallaiae pte cate of: 
potash, 


The aona principle. i in miaubctions has little ml ine bs 5 


solyed in water; which shows, that it is not) very volatile,. 
It appears very difficult to destroy ; for, if.it be mixed with 
a pretty, large quantity of oximuriatic acid, it still retains all: *. 
its acrimony, after the acid has evaporated spontaneously. » 

The. peculiar degree of volatility and acrid taste ofthis - 
substance seem to indicate, that itis a principle belonging» 
exclusively. to the genus nicotiaua;.and which is conse-. 


quently new, since those chemists, who have. analysed’ this: 


Not xt profit , 


artificially. 


plant, have not spoken, of i it, at least as faras we know. cies 


, Hence we may. conclude, that this. principle, which. i ig 
found 
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‘found alsa in prepared tobacco, as we shall show in another 
paper, is not altered by the different operations it undergoes ; 
and consequently i is not produced by any ehepee in the con- 
stitution of the materials of the plant. 

‘Phe following are the substances we have thus. far found Substances 
in the juice of tobacco: . t nen rahe 
. 1, An animal matter: 

. .2, Malate of lime with excess of acid; 
. %, Nitrate of potash: 
» 4;,Mouriate of potash ;. 

5, A peculiar acrid principle. 

- Now we. know these different substances eorasiucds in the, , 
jnice of, tobacco coagulated and filtered, we sha]l point out 
the results of the successive experiments made on the green 
fecula, onthe coagulum obtained during the boiling of the 
juice, and on the woody residue. 

The green matter chtained by filtering tobacco j juice, be- Examination 

of the green 

ing treated with alcohol, left as an insoluble residuum a fecyla; 
grayish substance, tolerably compact, yielding on distillay 
tion a great. deal. of carbonate of ammonia, partly cry stalli- 

zed and: partly dissolved in'water, a thick fetid oil, and a 

coal of difficult. incineration, which yielded a-little lime, 
proceeding no deubt from a portion of decomposed malate. 

It appears, that this matter is a portion of insoluble vegeta- 

ble albumen.|, As to the colourixig portion of the fecula dis- 
solved by alcohol, .it differed in no respect from the green 
fecula of vegetables... 

We have: said, that a pretty seit sebiestsi was of the matter 
ened’ on, boilin: th ficr:d)wice.. This coagulum is ee bY 

_an albuminous vegeto-animal substance; for it emits the 
Same’ smell as horn when burning, and yields a great deal 
of ammonia; but it is cheap that it leaves a great 
déal'of lime afterit:is burned. | 

To find whence this earth cdl be destuads we treated a 
portion, of this animal matter with muriatic acid very much 
ciluted.. ‘The solution, filtered and saturated with ammo- 
nia, yielded by. cautious evaporation, a granular powder, 
which was also malate of lime. What had not dissolved in 
the muriatic acid was pure vegeto-animal matter. .. 


i and of the 
. iofborpetbing remains to be aid respecting the vod rie Sol ead. 
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duum. ‘After it had been well washed, we treated it with 
wleohel, to ta:.e up all'the green resin it eéfituined / altiwe 


afterward subjected’ it to the action of weak” nitrie acid, 


which extracted from -it various calcareous’ salts. “At fitst; 
on saturating this acid by ammonia, we’ obtained a floecu- 
Rate lent matter, which, when decomposed by ‘sulphuric aeid, 
yielded an acid liquor, that precipitated lime water in large 
~  foeks, which oxalie aeid> does not. However,’ as we sts- 
pected the existence of oxalate of lime in’ this woody resj- 
duum, we cautiously evaporated # portion of the: same li- 
quor, and obtained a few crystals of oxalie acid: mp fe 
Metised of se Phosphate of time may be pretty accurately separated 
ee ne from oxalate of the same base, when they are dissolved in 
asalate of | nitrié acid, by adding ammonia to the solution, so that a 
me. sheht excess of acid shall remain. The oxalate of lime will 
be precipitated for the most’ part in a pulverulent form; 
while the phosphate ef lime remains in’ solution's and this 
may be etsy afterward: bya na wi wt of am- 
nronia. pre, Wir ted cslanait Tat 
The mother water of these cr ‘ystals, evupbiabeas to. sey ness 
and calcined, yielded us phosphoric ‘acid. We: ‘also per 
ceived in the nitric solution traces of calearéous salt, which 
we separated) by evaporation’ of the. tiga aid: which we 
fond to be malate of lime. © <9 sot ei ‘ 
Matters in the _. ‘Tiusthemitticacidetook: up) malate, psphatey and ox= 
woody. restue, i 
alatevof lime, from the woody-residaum. |: 
Lastly the woody matter, after having been: inch by 
_ these:diferent agents, left, whén: burned, some’ aches, »com- 
_ posed Cony of silex,) with a little lime and iron.’ 


nolber pracess Las obtaining the acid Fe ee epntained in 
le - tobacco leaves. 


) ; lo 
Another mode Instead of precipitating by .means of acetate of ‘lead the 
a rbuining | jebet of tobacco coagulated by heat, as) we ‘have: related 
giple. ' above, the juicemay be evaporated bya gentle heat, ‘and; 
when redaced to about one fourth, suffered fo cook) It 
will then deposite a pretty large quantity of malate of lime 
in granular evystals, which wilh become opake by exposure 
to the air, On boiling down. the ‘solution still farther, it 
_walbyieid fresh quantities of the same salt ; and lastly, when 
it 
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it has acquired such’ a consistence, as will not allow the sa- 
dine particles to unite, it is to be treated with alcohol, to 
dissolve the free malic and acetic acids, the acrid matter, 
and the sal ammoniac ; and to separate the animal matter, 
which the heat could not coagulate on account of the acids, 
that held it in solution. 

The alcohol, containing in solutions the matter just men- 
tioned, is'to be evaporated in a retort. It will carry over 
nothing with it. The liquor remaining in the retort is to 

be concentrated anew, and treated a second time with high- 
ly dephlegmated alcohol, to precipitate some portion of ani- 
mal-matter, that was dissolved in the former operation by 
means of a little water. 

~ This second portion of alcohol Beige evaporated in its 
turn, what remains is to be dissolved in water; the malic 
‘arid acetic acids are to be saturated accurately with potash ; 
‘and the whole is to be distilled to dryness, taking care that 
it does not burn. The water obtained, though clear and | 
‘colourless, is insupportably acrid ; and what is left in the re- 
tort still retains the same property : but on redissolving it 
‘several times in water, and distilling it, the operator will at 
length deprive it almost wholly of its acrid taste, and obtain 
the principle that produces it dissolved in distilled water, 

“We have not yet satisfactorily ascertained the nature of Matter that 
‘the matter that accompanies it, and which dissolves with it Ned aa 
in the alcohol. - This matter has a yellowish ved colour ; and 
‘swells up and is converted into a ‘coal in the fire. 

Tf, “after this matter has béen divested as far as possible of 
“the acrid principle, the residuum be urged with a ‘stronger 
heat, an oil will beobtained, and muriate of ammonia will 
i sublime. It likewise yields ammonia from the decomposi- 
! ‘tion. of the muriate by the potash of the malate and chi 
‘which the heat decomposes, 
- From the experiments heré related it follows, that the 
juice of nicotiana latifolia contains 
‘1, A large quantity of animal matter of an albuminous Contents of 
nature : \: tobacco ae 

2, Malate of lime with excess of acid : 

3, ‘Acetic ‘acid: 

ae ‘Nitrate and'muriate of aiid in notable quantity : 

5, A 


3] 
oF) 
ca 


This. principle 
possibly an oil, 
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8, Aored matter soluble beth in. alcohol ‘and in. water, 
which swells up considerably in the fire, and-of which I do 
not well know the nature: ' * 

6, Muriate of ammonia: ae 

wn Lastly, an. acrid, volatile, colourless principle, Ph 
ble both in water and im alcohol, and. which appears to be dif- 
ferent from all that are. known in the .vegetable kingdom. 


It is this prmeiple, thatimparts to. prepared tobacco the pe- 


enliar character, that renders it easily distinguishable from 


every other vegetable preparation ; this. will be. preved in a | 


/ 


subsequent paper, which we shall give on snuff. 

It is possible, however, that this principle may be nothing 
but a very thin oil, which, on this very account, would pos- 
sess a certain degree of volatility, and the property of dis- 


solving in water and vegetable acids, as common. volatile 


oils do; for, on treating dry prepared leat. tobacco directly 
with alcohol, we obtained, independantly of the acrid prine 
ciple, 2 brown oil, that had nearly a similar taste, 


It may be conceived, that this matter existed originally a 
in the plant im the state of volatile oil; and that it has been 


thickeued, and in some measure resinified, by the progress 
of vegetation and desiccation. 

It car be supposed too, with equal probability, can 
the thick oil, of which we have just spoken, is a. part. of the 
green.resiv, that owes its acrid taste to.a portion.of. the vo- 


~ Jatile principle, which has combined with it. At least there 


&orokmg 
famucco, 


i 


rendered mild 


ex By water. 


is no doubt, that prepared tobacco owes the greater part of 
its distinguishing g properties to the acrid principle and the 
oil that exist in the leaf of the nicotiana, for. these two. sub- 
stances produce the same sensations in the mouth and in the 
nose as tobacco itself. 

In smoking tobacco these sensations ; are modified by the 
empyreumatic oil, pyroligneaus acid, and ammonia, that 
are formed during, combustion ; yet we still distinguish very 
sensibly those arising from the substances in question. 

By. passing the fendi smoke through water, as is done 
in certain countries, the smell and taste of these two. pecu- 
liar sabstances are rendered more, mild and agreeable. -« 

Tn a subsequent paper we shall give an analysis of the 
Aried steak tobaeco, and of snuff, prepared | in. different 

countries, 


‘ 


a 
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countries, in suds to make known the effects of ant on this 
ionic 


VIL. 
Misesslogiea! aaah Chemical Examination: of Magnesite, the 
» native Magnesia of Werner: by. Meshtt HABERLE and 
iBponoxat.. 


é 


a 7 inant deiie employed in thisdescription and analysis 


in the lordship of Gromau, in Moravia. : | Those analysed! by 
Mr. Mitchel, which led Werner to make a separate species 
of this mineral in his system; were from the same place.. 


Various inaccurate oryctognostic descriptions, which have Frrours in wa 


‘been: given in the-different elementary works of France and 
4Germany, lead us to wish for a fresh examination: of this 
Substance. ‘Thus Reuss and Suckow have said, thatomag~ 
Nnesite shines when rubbed, that it is light, and that its spe- 
cific gravity, according to Gerhard, is 0°31: but certainly 
Gerhard was mistaken, or spoke of some other substance. 
‘Guyton too, when he gives its specific gravity at 2°162, is 
wrong; as the late experiments of Hatiy on. the same sub- 
stance show. . They who say, that this substance.is difficult 
to break, and that it adheres slightly or not at all’ to the 
‘tongue, have fallen into a still greater errour. 
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| 


Mineralogical 
were sent by counsellor André of Brunu from Hrubschitz, 4¢sctiption. 


rious writers: 
respecting itt, 


Brongniart, in his Elementary Treatise on Minerals, de- Brongniaz. 


seribes this substance too slightly, or repeats the errours of 
ethers; as for instance when he says, that it is greasy to the 
teuch. In fact he brings under the species magnesite toe 
many minerals, which differ both in their oryctognostic and 
chemical principles. Thus he unites the meerschaum, or 


® Foran account of the empyreumatic oil of tobacco, and its poison- 
‘ous effects on the animal economy, Gf Mr. Brodie, see Journal, vol. 
XX, p. 305. 


+ Ann. de Chim. voi. LXXIV, p. 65. Translated from gee 
Journal, N° S81 and 32, by Mr. Tassaest. 
Tins 
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plastic magnesite, with the silicterous carbonated magiie= 
siaof Haiiy. But the meerschaum is nothing but a hydrate 
of silex, which may be made smooth by friction ; and this 
Brongniart gives as one of the characters of magnesite.; He 
is mistaken too when he makes the magnesite of Baudissero 
and Castellamonte, near Turin, a subvariety of plastic mag- 
nesite; for this substance belongs to the magnesite of 
Mitchel. As to his imagnesite of ‘Vallecas, it \is°a ‘true 
meerschaum, which we eannot join with Mitchel’s magne- 
site; from which it differs greatly in specific gravity; being 
of 1:6, and also in tenacity. The plastic magnesite of Sali- 
nello:of the same autlior is: ehnaelie a bias ‘of steatite, as 
its:dnalysis shows. will to orb 2; sellaenryed + 

Haiiy ‘appears. to. be: site amen Weald with meere 
echawary for, in vol; lv, p- 443, of his work, he confounds 
it with the red Turkish: clay; of which pipésare sometinies 


' made; but this is nothing but a bolar- earth. 9). 6! 


- Itis pleasing to see how nearly the analyses of magnesite 
made by Mitchel, Lampadius, Klaproth, and. Buchola, 
agree. This shows how: greatly Wondraschék was deceived, 
when he ascribes to it -20 per cent.of water: , We perceive 
too, that Giobert was mistaken im his analysis cf the stone 
of Baudissero, or that itis not amagnesite.. We must also. 
question the accuracy of the analysis of the magnesite’ of 
Castellamonte, published by Guyton; which consists, ac- 
cording to him of 46 carbonic acid, 12 water, 26 magnesia, 
and 14 silex, yet is insoluble 1 in water. Lie) Vepeele 

Magnesite is found in rounded pieces, sthahineies, as large 
as a man’s head, and of an earthy aspect. 

It is always dense, and formed. of earthy pentichess dull 
and of a meagre feel; sometimes with fissures in its interior, 
but never with rounded cavities; and sometimes, but very 
rarely, a siliceous nucleus resembling chalcedonyii is found 
in the. centre. ‘i j 

. The specific gravity of magnesite, when. it’ has Bide, suf- 
fered. to imbibe as much water as it will take up, is 2°881 5 
otherwise only 2°456. Hauy has found, that the magnesite | 
of Castellamonte, which contains 14 per cent of silex, was 


“of the specific gravity of 2°781, when thoroughly soaked in 


water, and of 2°175 previously. , 
? The 
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oy The te Neh of, this stone, is ‘less. than-that of fluaté of Hardness. 
lime, whieh ‘scratches it ; ‘and greater than that of calcareous 

carbonate, which it. scratches: but it effloresces at, the sur- 

face, or perhaps it is a combiyation and absorption of water 

that takes place, and. then it becomes friable and jvery ten- sey ail 
der», 50, ag to colour the fingers, and readily yield an earthy 

powder, ,, Jn, all. cases it,does mot become, aeeetl when rub- 

bed, or, change its eMaure sce iai fio tot c 

Its cohesion is trifling ; and itis; the more easily friable’ Te 
proportion as. it contains, tess, of alumine aud gilexe, 94°, 

dts fracture is conchoidal;» inclining to even, dull, anda E, ractate- 
little rough to the touch, bat. never smooth. ; » The frag- bobs 
ments, shave. no determinate farm, their angles. avefymere of 
less acute. ddar aoe a onl} 
~ (It has no: transparency, but. ile thin nest dies es are-some- - Opies 
times, trapslucid. misgaibwll Yost ger artedr hor 

, Its.colour,,is, always, of; a Falicaiial gray, or ay ellowish Colons.1 
fo white, and black..spots or figures,are seen proceeding 
fromthe , surface. tothe inside... Sometimes too, it appears 
marbled. with yellowish gray.and blucish gray. ii partic 
cularly the siliceous varieties, . 

When magnesite is rubbed, en woollen soba it. acquires Electricity. 
the vitreous nnannees 

It is not phosphorescent. 

it is strongly adhesive to the tongue ; and clad put into Adhesive te, 
water it absorbs 9 or 10 per cent, ee becomes transparent st tongue. © 

ction of wie 
at the edges, ‘but water does not dissolveit.. If triturated ter. 
with water, it does not form an adhesive paste, but a mass 
easily reducible to powder by drying; and it emits a smell Smell. 
of magnesia, not of alumine: but the impure pieces have a 
strong argillaceous smell, when thus treated. 

It effervesces with concentrated acids, and is dissolved by Eateries: 
them,.i an 24 or 36 hours 5, only whenit contains wie, this is 
not dissolved... sari 

_ It is infasible before the basins or with the strongest {nfasibie. 
fre: but it loses its carbonic acid, contracts in. its dimen | 
sions, and grows so hard as to scratch glass: Bs: 

_ According to Mr. Andre, magnesite. is found accompa- Where found. 
Be ich, common and.earthy talc,, as! wells with meer- | . 
schaum, and even magnesian limestosie [Litten kalk}, in a i 
stratum of serpentine in a state pf decomposition. Is 
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In the superior strata of the soars serpentine g green 
chalcedony and opal are found. ’ 
The magnesite of Casteltanonte; near Tari, is also fuiia 


in strata of ser pentine and tales 00 ATSC e 9DEE 


This stone might be used: for ttn Pase wht ulphate of 
magnesia. According to Gidbert st is used in “‘Piédniont im 
the porcelain manufactory, We ate itiformed also, that’ the 
Meerschaum of Vallecas in’ alte is i i insie une ‘pore 


Jain manufactory at Madrid, - 


Care must betaken, ‘not to’ esataunid ie teh tale 
or lithomarga; and though Werner says, that’ ‘theré are 
some varieties of magiesite which are soft to the: touch, I 
believe they are why fragments approaching to steatite, ent 
then they become smooth when rubbed. 

We must likewise réject’ the opinion’ of Giopert, who 
thinks, that the magnesite of Baudissero contains ti6 ‘éarboz 
nic acid while it remains in the earth, but attracts it’sabse- 
quently from the air; for hithertd® no” magiiesia” corti bined 
with water alone has beet discovered.’ If magnesia t be'found 
pure, itis alwaiys intimately mixed with ‘a large’ ‘propdrtion 
of silex, as is the case in steatite, or specksteéin. © “The ania- 
lysis published by Giobert too must be considered as faulty. 
According to him magnesite is composed 5 eal sea 4 


ipb ce Fact 
ts | Bias af 


eee Pea seerrenscssce vere 68 ae. 
OIONCS cen gees erases cerices oo ue aM os 
Carbonic acid. Deka irate 12. } 
ty ater tens ee ees en en weereeng: i alta 
and casually it contains sulphate of limes e. 4:5; 


Se eli i 
“Chemical analysis. . 


a This firet variety has the greatest. specibe agreving 
ie the slightest degree of eaeeeitt ; emits no argillaceous; 


butaslight earthy smell ; is strongly adhesive tothe tongue ; 


has a yellowish white colour, and little figures are observ 
able in it. Externally it is friable, and paige we ‘soils 
the hands.on touching ite ie 


a. When small bits of this stone are chew into j aetigys . 


fic, nitric, or miuriatic acid, they dissolve but slowly at the 
conrmon® 
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» eommion temperature, andsome flocculent matterof alight... . os 
“reddish colour remains... By, the.assistance of;heat,the solussic.. » 
tion proceeds.a little, more speedily, and, isycomplete.... Oe 

. the bits of stone were of a tolerable, size when. thrown . inte 
.ithe acids the, efferyescence took place, only ; at their siege 
or in, acrack where two edges joined.. The most remay kab ble 
“ _ cireumstance was,. that the magnesite fell to powder, before 
out dissolved, which facilitated its. solution, POR 
b.. In order to, ascertain ‘the “quantity, of | carbonic acid Poe 
creed | in this stone, we took. 100 grs of magnesite in fine with : 
powder, and threw them into.thrice their weight of fuming 
‘muriatic acid diluted with an equal quantity of water, The 
mixture was made 1 in a very tall vessel, previously weig ed ; . 
_ which could be ‘heated by placing it on a plate of iron not " 
sufficiently hot ‘to raise any vapours. When the efferves- 
» cence had ceased, the loss was found to be 52: grs. A few 
slight flocks, floating i in the liquor, disappeared on raising 
the temperature. To avoid all errour, this experiment was and without 
repeated without heat, i in a very tall vessel ‘stopped with a bo 
perforated cork.‘ Tn’ eight “houts the effervescence had 
ceased, and thé solution was complete, except-'a few white 
flocks, which disappeared during the night. The loss was 
pede 52 ers. 
‘ce. On exposing 100 ers of magnesite'toa’ red’ heat: for an Exposed to.s 
is fonds in an ‘open crucible, they also lost: 52: grs: »'The resi- Re bea 
duum, ‘which was ofa reddish white, was dissolved: in. sul- 
~ phurie acid: diluted with water, without the least efferves+ 
‘cence: a'slight flocculent precipitate of oxide of manganése 
remaining. This stone therefore contains ‘no: water; and 
~hence no doubtarises the tolerable! degree of) hardness it 
possesses, as'well as the slowness with which it dissolvesinacids. 

d. The solution of experiment ¢ was evaporated to dry- Sulphuric 
ness, and water poured onthe residuum to the depth of two nae hes 
inches. . ithe whole. of the salt was ajreriapalved, except a few B10 
phate of Die! On cog verakibie, and crystallizing at several 
periods, alittle more sulphate of lime was deposited : but 
‘the: whole, including, the oxide, of manganese, did> not 
,amount to a quarter of a grain. Nosilex was found in this . 

» stone... , 
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Muriatie solus «| TO°the second solution of experiment 5 a little: more 
2 A eye muriatic acid was added, ‘and it was then supersaturated with 
monia. ammonia. This threw down’ a reddish precipitate, which, 
“ when well dried, weighed a grain; but by exposure to a red 
“heat it was reduced to half a-grain. By a separate experi- 
“ment this was found to be alumine, containing oxide of iron 
- “and manganese. These oxides we separated: by dissolving 
- jn nitric. acid the reddish residuum left by the stone after 
being heated redhot. The weight amounted to a quarter 
of a graim. On afterward supersaturating the nitric solu- 
fion with ammonia, a few flocks of alumine were obtained, 
_ which were coleurless. _ : 
Its component From the preceding analysis. it appears, that this stone is 
a an anhydrous carbonate of magnesia, containing a few 
atoms of lime, alumine, oxide of iron, and oxide of maniga- 
nese, which appear t to give it its colour. ‘The proportions’ of 
this stone, and the pretty considerable hardness it “possesses, 
are surprising. Tt contains in 100 parts . 


¢ Ml ednecidins senna: visae sree nanans A8 
, Carbonic acid se eereererarccoree 52 


Sees 


100. 


®Artificial care (Brom the: properties, of this stone it appears, that A 
bonate of mag- possesses peculiar means of producing anhydrous carbonate 
es aac of magnesia : for, from the experiments I have: made and 
‘water, though published in. Trommsdorff’s Journal, the principles of car- 
its proportions 

differ, bonate of magnesia may vary, according to the mode .in 
- which itis prepared, but in all cases it contains.a large 
-. quantity of water. Ifa solution of sulphate.of magnesia be 
. precipitated. cold by subcarbonate of soda, we always ob- 


tain a carbonate. formed of. 


when’ precipi. “Magnesia svocscevccesecesceesee 33 
tated cold, ~ Carbonic acid «ccesccccecessvces 32° 
y “Water ee Sys fae 
. o hy fesdeia en 
Tn this process a large quantity of subcarbonate of soda 
© must be employed, because’ part of it passes tothe state of 
carbonate ; but then the carbonate of or obtained i is 
at > “ oC gua bie * ‘ mv the 
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ithe lightest possible, and yery bulky-; unless this be pres, . 
abated by some mechanical, operation, as strong pressure, na 
_ which however does not alter its component parts,. . at 

_ If, instead of operating with the solutions cold, they be 
mixed at a boiling heat, 100 parts. of. me nates of thag- 
pati, produced will contain sp. 


« a 
ae o 


. “Magnesia «-+ssssercdecssedeves 42> 202. precipitated 
Carbonic dGid «ssiecsiewectdsdues 952i a:,. Rot 
Watet vb ccs vices spe vcvsieas ooee QZ” Ned 


The carbonate of magnesia prepared by passing a stream - 
Lof carbonic acid gas through water, holding carbonate: of ‘ 
magnesia in suspension, or by filtering and leaving to 
spontaneous evaporation the liquor obtained after precipi- 
‘tating one part of sulphate of magnesia ‘by four — of 

subcarbonate of oan contains tn 100 parts: 


Magnesia pinleig(e\wislelei@are.aieeie 6's oie e's 390 os Be “ 

Carbonic acid Ceeevcssrsoecevese 30 exposure to 

Water ebeeesecceceee eosvecese 40 carbonic acid. 
. ; 100. 


Here it appears, that the first and third processes ape 

"proach near each other-in the proportions of magnesia and 
carbonic acid; and, if we leave the water out of the ques= | 

‘tion, they differ but little from the natural stone, though 
- this contains a still larger proportion of carbonie acid. ' 
‘ B.-'The second. variety of magnesite: greatly resembles 2d varieryé 
«the first in the colour and marbling; but itis harder, and 

hot so héavy. It is’also less adhesive to the tongue, and 

~ emits a perceptible smell of alumines ' 

a. 100 grains‘of this. stone in whole pieces, treated as in Treated with 
experiment 46, left 51 grs. At first a brisk effervescence ™™U pee 
took place, after which the stone fell to powder. In twelve 

hours the whole was dissolved, except a few light flocks, 
which disappeared by agitation. 
6. By an hour's caleination ‘this stone lost’ 52 gre. The Exposed to_ 
“> pieces had still a slight cohesion, but might-easily be rab-: dente . 
“bed: to powder. Their colour wasa yéiddich white. 
bic T2 fe After 


ato 
“s 


‘ 
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Treated with. After halon poured. on n the residuum: of ‘experiment 
sulphuricacid.} an ounce of water, sulphuric acid was dropped in, till 
_the residuum ceased to dissolve, even with the assistance ‘of 
heat. _Alight brown residuum remained, ‘weighing a quar- 
“ter of a grain, which was oxide of manganese mixed with 
oxide of iron. The solution being evaporated to dryness, 
the salt was redissolved ‘in water, and to the last yielded 
crystals of sulphate ‘of magnesia ; only half a*grain of sul- 
phate of Jime-was separated; amounting: to # third of a grain 

of carbonate of lime. 

Muriatic solu gq, The solution of experiment a having been treated as 
bby arid ain experiment A é, yielded a precipitate, that weighed’ one 
~ monia, ‘grain after calcination, and consisted of alumine, containing 
< cbse of the oxides of iron and manganeses 5» 


2 This second var riety then contains 


Its ‘diniinae: Magnesia tegesstcerececsneses, 46; oa as 
ane | Carbonic acid ++cccescdsevcses 5], 
-“Alumine se eeeeaccecceereenee” 183 

ie SAEs i Oxides of iron and manganese «+ 0°25 


“Lime Etech: talented i die ahi. 0°16 


ad 


» Water Coreen rreeecaseseouesse§ 


a QOOA ty 


Tt comes very near the fa and differs only? ie some ac- 
eidental matters. ih ive 


t 
it7 


Cy The variety; Bk. magnesite, a tr ai L am now pro- 
“ty 52. ceeding togive the analysis, ,is perfectly. white, ‘more dense 
. than eitherof the former, strongly adhesive to the tongye, 
bvand: has a stroug earthy smell. , It has neither cavities nor 
marblings interiorly,,-but a few specks of )silex., Care was 
~ 9 taken:,toy analyse only such. pieces as. contained none of 

S tea specks of chalcedony. Hatt 
Treated with’ $vi@-,,100 grains. of this magnesite, at in pieces. into 
muriatic acid, muriatie: acid, lost 47 grs, without any heat being applied. 
A gelatinous residuum remained, which would not dissolve, 

«a2» though an excess of acid, was added. 

Exposeé@'toa .; &. 100 grs of pieces of this stone, ‘exposed to, pes heat 
tog ate toe an hour, left.49 gts. The residuum was.a little reddish, 
Tid, .> aa and 


_ 8d va riety. 


> 
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and dissolved gradually without effervescence in diluted sul- 
phuric acid. 

c. The solution of expefiment.a was carefully evaporated d, WResiduum or 
and half an ounce of concentrated muriatic acid -added the muriatie 
with an equal quantity of water... This was boiled and fil- ates 
tered. There remained 4°5 grs of an earth, which readily 
dissolved i in a caustic iat lixivium. ‘This, with its its in- 
solubility i in acids, showed it to be silex. pe 

d. The solution separated from the silex in the “Loe Ths The solution 
experiment was supersaturated with ammonia, which ren- Precipitated 
dered it slightly turbid. After the precipitate had subst 
sided, the fluid was poured’ off. The precipitate, well i 
washed and dried, weighed half a grain, and consisted of 
alumine, mixed with oxides of iron and manganese. 

e. The liquor of experiment d was decomposed at a boil- and decom: 

igg heat. by carbonate of soda. The precipitate, obtained, vere by car-] 
after it had. been washed. and ‘heated redhot, weighed ASS ey cee 
grs. It was of a’brownish colour. On redissolving it in 
sulphuric acid, a brown residuum remained, weighing half - 
a grain, and composed of the oxides of iron and manga- 
nese. The sulphuric solution yielded sulphate of magnesia, 
from which a quarter of a grain of sulphate of lime was © 
geparated. ~ 


Of this variety of magnesite therefore 100 parts contain 


Magnesia Gg i Sipe ak ay reed be 45°42 Component 
Carbonic acid eccecesssecerees 47 parts. 
© Silex eccccecvccsevccccaecsesess ASOD 
Water cccececacvevecccencses 2 
Alumine ceccececccscsccvceses 0°50 
Oxides of iron and manganese ++ 0°50 
Lime co vevecvcccsceveseecesace 0°08 


100. 
( stamapsen 
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"58 F 29°54 | 29° 

29°54] 29°7 
29°70 | 29 
“20°86 | 29° 
29°95 | 29° 
29°60} 29° 
29°45 : 

4 29°59 | 29°08 4 is 
29°48 | 29° 

| 29°65 | 29° 

29°66 |: . 

1 29°46] yt oe a) 
29°80 : ‘ Ae. 
29°97 |: 5] 5 47 a 
20°84 

| 29°58 
20°55 
29°49 | 29° 
29°76}: 

O }.-29°30)| 29 
29°40 | 29°5 
OTe 

+ 29°65} 2 
29°55 |: 


| 29°65 | 29° 
29°90 | 29° 
|. 29°86 
71° 29°80 1:29°835 


N.B. The observations in each line of the Table apply to a period of brcieie 
four hours, beginning at g A. M. on the day indicated in the first column. A dash 
denotes, that the rest is included in the next following observation. 

| NOTES. 
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NOTES. ! 


Second Month. 8. ‘Rainy evening. 10; p.m. As: a fine biush 


the evening twilight. 11. Hoar frost. 12.Stormynight, 14. Rainy 
morning: very stormy day:' 16. Wind bdistérous all night, with rain. 
17. Stormy night. 20. A very fine day: lunar halo at night. 21. Cloudy’: 

a heavy shower of hail about half past.9, p.m.: night stormy. 92. 
About g a. m. came on a great storm, of wind aes rain, mixed with 


hail, which continued about an hour: on its ceasing, the clouds dis- — 


persed and the wind changed toW. About noon it ‘became again 


stormy, continuing so at intervals till half past four, when it began to 
~ hail with great violence; this was followed by rain, and during the 


storm there were frequent flashes of lightuing and some distant thun- 
der. 23. Cloudy: a large lunar halo: wind high in the night. with 


rain. 24, Very stormy morning: “heavy rain about 3. a. m: with the 


wind very strong from N.W. In an hour after, show and sleet, with 
a freezing air: dhe evening: the moon bright. 25. Very stormy. 
27. 28, Hoar frost. 29. Misty morning. 


‘Third ‘Month. 9. Fine, with occasional clouds. 3. Hoar: frost : 
ight rainy. 4. Wet morning. 5. Wet night. 


RESULTS, 
Winds rariable, 


Barometer : highest observation 30°04 inches; lowest 29°30 inches ; 
Mean of the period 29°738' inches. 


_ Thermometer: highest observation 54°; lowest 25°; 
‘Mean of the period 41°73°. 


Evaporation 2:28 inches. Rain, &e. 3°71 inches. 


For the chief part of the observations in the present period, I am 
again indebted to wy friend Jobn Gibson. 


Loxnox, . ? “LL. HOWARD. 
Third Month, 23, 3812 He ot 
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Notice. dareretine the Geological Structure of the Vicinity of 
Dublin; with an Account of some rare Minerals found in. 
Ireland. ) By Witisam Exrron, M.D... Communicated 
by L. BORNE, Gi site lo- hie Realoenca ee 2 

g 


Object of the 


heya Al ene féllowving obser sft are to be ascribed’ orinGipally 


to the late Rev. Walter Stephens. ‘I present’ them to the 
Geological Society i in ‘their present im perfect form, with © 
the hope that they may attract the attention of mineralo~ 
gists to the country in the vicinity of Dublin; for they are — 
sufficient to. ‘show, that very tnteresting information may be 
expected from a correct examination of that district ; which | 
from its situation. is easy of access, and presents many ad- 
vantag ges to the observer, .1 shall subjoin to.a brief states 
ment respecting the geological structure of that. country, an. 
account of some minerals of not very common occurrences 
recently found in lreland. AGI 
The country The city of Dublin j is placed i in a flat iheswegttne Enuntiies 
described. “at the distance of about -fivé“Hiléseto the northward of a 
range of mountains, which form the verge of a mountain-= 
ous "ated extending thence for more than thirty miles 
to the southward. Through this tract there passes, ina — 
south-western direction from the shore on the south side of 
Dublio bay, a broad body of granite, bounded: -onits eastern 
and western sides. by incumbent rocks of great variety; the 
structure and relations of which, as well as of the granite’ 
mass, are in many places very distinctly exhibited. 
Mines, - Within this mountainous district, distinguished by the in- 
teresting and beautiful scenery which it presents, are found the 
copper mines of Cronebane and Ballymurtagh+; andthe lead _ 
mines of Glenmalur; the veins of lead ore at Dalkey, and 
that near the Scatp also belong to it. The* “etréam” works 
commPDNY salted the Gold mine, at the mountain Croghan’ — 


MOT HOT 
* 7 transactions of the Geolog‘cal Society, vol. I, p.269. a 


Ma) Pome 
+ An account of the metal!iferous waters of these mines was published 
in the Philosophical Transactions so far back as the year 1752, vols. 

XLVI, and XLVI, 
Kinshela, 
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Kinshela, are on the southern range of. this district. and. of 
the county of Wicklow; and gold has been found within it, 
at another mountain also named regan, about seven miles 
to the northward of that p’ace®. 
‘The occurrence of tinstone at the “ Gold-mine”, where Tinstone. 
it has been obtained in fragments, is a fact which deserves 
attention; for from the great extent of primitive country in 
the Wicklow mountains, ‘the probability of finding veins of 
tinstone there are considerable. Porcelain earth.in purity Porcelain 
equal to the “ China clay” of Cornwall has been found in had 
the lands of Kilranelagh,. ‘on the south-western side of this, 
county; and granite in a state of decomposition is found so 
extensively in other parts.of it, that this valuable production | 
may very probably be obtained there in consider able quane © 
tity. 
‘The: country around the village of Bray, at the distance Beds of schist 
often’ miles from Dublin, presents within a small space an UP" stanite: 
instructive series of rocks; and the appearances observable 
at Killiney, first noticed I believe by Dr. Blake of Dublin, 
particularly deserve attention. Schistose beds are to be 

' geen at that place to a considerable extent reposing upon — 
granite; and the live of junction, which begins here at the 
seaside, may be traced by the eye for some miles across the 
country. The regularity of this junction is, remarkable on 
the-top ‘of Rochestown hill, adjoining that of Killiney ; 
whére ledges of granite, against the foot of which the incums - 
bent’ rocks incline, present in several places a rectilinear. 
course for. many fathoms together.) On the shore at the base 
of Killiney hill, the granite is traversed by numerous veins, - 
many of which. themselves consist of granite; and in: some. ; 
instances two granite. veins, differing from each other and 
from-the mass in fineness of grainand in proportion of their » 
ingredients, are seen to intersect; one vein often deranging © 
the ‘continuity of ‘the other’s direction. ‘The substance of 

_ tHése veins: is perfectly. continuous with that of the mass 
through which they run, and the surface of the fracture pass 


sesthrough both without interrupHiOds yes corse sblogeeyht # 
oPtstet) , tai 

ALGolai ds fat to agi ey found also i in, the King’ S River, near ‘the 

village of Holywood, in.the county of Wickloyy.. 
t Report by Messrs. Mills and Weaver. Trans. Dublin Society. _ ‘he 
Gis @ 
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Sugarloaf The conical masses of the Sugar-loaf mountains, with the-- 
mountainsy  symniitsof Brayhead, and Shankhill, resembling them in 4 
structure, ate composed of quartz ; and ‘it may be remark 4 
ed, that the conical form appears” to be io some ‘measure: 
characteristic of mountains composed of this: substance ; $ for 
Mi. Jameson informs! me, that’ he bas: seen in Lusatia ‘des ° 
tached conical summits composed of i it’; and’ that the well ' 
kaon eat of Fura, and the’ Commtall. summits in 1 the: hedeae! 
“material ; as hes is, according to in Beng er the mountain 
Diarnbill, near the town of Portsoy*.. Fe ; 
Contact of . The actual contact of granite. with: incumbent’ rocks has , 
granite with been observed at’ the following placesin the counties of 
meumbent 
rocks, Dublin and Wicklow. On the western. side. af the granite, ' 
in a streamlet j joining: the Dodder, west of the glen above 
Billinaseorney 3 at Golden hill} near the: sult quarries ; 
and at Kilranelagh: on the eastern side, at Killiney ; at the | 
southern extremity of the Sealp ; seat  Touelagee ; ; near | 
Aghavanagh to the eastward’; ‘and at the south-western side | 
of Croghan Kinshela. On the shore of Dublin bay, between 
“_Bbstefstowin and Blackrock, a mass of compact limestone 
is ‘visible within a few fathoms of the granite, but in the in- 
| terval the rock is concealed, 
Becks of the Near Ballinascorney, on the western verge of the granitic 
trap family. ~ mountains nearest to Dublin, rocks of the trap family oce'. 
cur; and thence to the south-westward, along the bors 
ders of the counties of Wicklow and Kildare, various inter- - 
mediate rocks between the granitic tract aboye mentioned , 
and the limestone of the flat country to the westward will be 
found. At Arklow rock, on the south-eastern extremity of 
the county of Wicklow, columnar rocks of the trap family 
havé been’ observed by’ Dr. Wollaston and the Rev. Dr, 
Brinkley. 
Varieries of The quarries in the tore immediate neighbourhood of the- 
limestone. city dfford many varieties of calcareous productions; ‘The. 


Vast thickness % Humboldt states, that im South’ America, quartz constitutes, exe . 
of quartz. clusively, a mags of more than nine thousand five hundred feet in thicke 
ness, which he considers as of a’ ** formation” peculiarto the Andés, 
He has not mentioned’ the form of the stntthiem Fablea Phys: 


Pe ie, 4 
calp 
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éalp of Mr. Kirwan, a variety of limestone, of which an ex- 

cellent description and analysis have been published by Mr. 
Knox*, is ‘the prevailing rock. Browu-spar (Jameson) is 
found in veins at the quarries near Dolphinsbarn ; and beds 
of magnesian limestone were observed by Mr. Stephens in 
the bed of the river Dodder, at Miltown, and at Classons- 
bridge, above that place. The pettifactions, which abound 
in many parts of this limestone country, the calp, and the 
beds of magnesian limestone afford some of the features 
which muy assist in deciding on the “ formation” of Werner, 
to which it is tobe referred ; a point of considerable interest, 
from the great extent which the limestone occupies in the 
counties of Dublin, Kildare, and Carlow. 

To the peninsula of Howth, which forms the northern side Ores. 
of Dublin bay, gray ore of manganese with brown iron-stone, 
and brown iron-ore (Museum of Dublin College, ‘Nos. 
1067-8, 887 .) ‘have been obtained i in ‘considerable quantity : 
and a variety of the earthy black cobalt ore of Werner has 
been found b; y Mr. Stephens and Dr. Stokes on the southern 
side of the hill; forming a crust of a rich blue colour lining 
) the fissures of a rock of tate clay nearly approaching to whet. 
slate, (Mus. T. C. D. No. 267): Mr. Tennant has in this 
gubstance. ascertained the presence of the oxides of cobalt’ 
and of manganese ; and the discovery of it is important, ag 
it indicates t the probability of the existence of other more 
valuable ores of cobalt in that neighbour hood. Lugnaquilla, - 
which i is supposed to be the highest of the Wicklow mouns 
tains, is situate to the south-westward of the centre of the 
mountainous district : : Lhave found it, by the barometer, to 
be 2455°1 feet above the heuse of Mr. Greene at Kilrane- Heights. 
lagh, which As itself considesably elevated above the sea. 
Cadeen, a hill detached from the ‘body of the mountains, 
and forming 2 a striking object from the adjacent flat coun- 
try, js 1558.9. feet ; Baltinglass hill, 681, 8 feet; Eadestown, 
749°4 feet ; ithe 740.1 feet; Kilranelagh hill, 
705° 5 feet above the same placet, / Of 


bo ode “‘Trahsactions of ithe Ray! Trish avails vol: VIII; p. 207. | 
* ce The tad threé lieiglits dbove' mentioned are each the mean of three 
observatibirs, the rest are’ froti sitiglé’ observations, with two excellent 
barometers, Mr. Greene's house is (by a single observation) 95°08 feet 
above 


7 
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Moontains Of the mountains nearest to Dibtin, one of the highest, 
Scie Garrycastle, 1s 1331. vf feet. above the level’ of the road at 


Ballinteer ; and the Three Rock mountuin is 1947.9" ‘feet 
above the same place, the elévation of which i8 considerable. 
| The highest bere of Howth | is 567 feet above ae Water 


we wT sp lesa 


‘mark, 
me ¢ di¥a.5 sha sy) ~s | yh ; 
 ecount of Minerals, jes veda sabitd - 
Wesuvian, ba Vesuvian.— ( Idocrase,” Haiiy)- “This substance ‘wag 


observed by Mr. Stephens’ in specimens found by me at Kil- 
ranelagh, where it | occurs ‘in irregular crystalline masses, in 
a rock composed of ‘common garnet of 'a reddish-brown co- 
Jour, of quartz for the most part greenish, ‘apparently from 
the admixture of a lamellar fossil of that colour, and asmall 
quantity of felspar. ‘The crystalline form of the garnet is 
here often very distinct, but in the specimens hitherto found, 
that of the Vesuyian is not well exhibited, although some 
indistinct prisms are to be observed. In general, its partis 
cles assume a scapiform ageregation, sometimes approach- 
ing to stellular, a form which I have not observed in speci- 
mens of this substance from other places; but its fusibility, 
lustre, colour, and other characters leave no doubt as to its 
nature. |: 

The blocks of this compound at Kiltaneragh were not in 
their natural place, but their size, their great weight and 
singular form render it probable, that they were not far ree 
moved from it. Garnet rock is described as eccurring in 
beds in primitive mountains, and the country at Kilrane- 
Jagh i is of this description, 

It is remarkable, that a compound much resembling that 
eee Ihave described occurs also in the county of Donés 

. gal, whence specimens now in the cabinet of the Dub- 
Nin Society, and that of Dublin College, No. 30, were ob- 
tained. ‘The garnet and vesuvian in these specimens are 
scarcely to be distinguished from those of Kilranelagh ; and, 
as at that place, are accompanied by quartz, often ofa simi- 


’ 


above the level of the cross roads at the bridge of Tuckmill, a. little vil- 
Jage of the river Slaney ; the elevation of which above the sea will be 
very well supplied when the line of the grand canal shall be extended j in 
this direction, as is now intended, : Gh rat 

Tar 
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“tak greenish colour ; with the addition however of bluish 
“gray granular limestone, and a fibrous substance, not im- 
* probably tremolite, mixed with carbonate of ime. I have 
“not seen any felspar i in the specimens from Donegal*. 


35 


2. Grenatite. (Staurotite, Haiiy). This was detected by Grenatite. 


“Mr. Stephens in crystals in a micacedus compound of which 
I found a specimen | at the Glenmalur lead mines in the 
“county of Wicklow ; the crystals are small, but their colour, 
“form, and characteristic’ crossing are pic oo and ae 
“are infusible before the blowsi pe 


3. ‘Beryl. (Var. of Emerald, Huity). “The precious oe Beryl. 


“has Been found by Mr. Stephens and ‘thyself imbedded 4 ik 

" granite, near ‘Lough Bray in the county of Wicklow. 

a ~ (Museum’ OF Dibtn College, ‘No. 39.) © Mr. Weaver has 

" discovered it'in blocks: of granité, near Cronebane in the 

same county ; and 1 have found in “the Dublin mountains, 

"above ‘Dundrum, Wage ii ‘probably belonging to the same 
Bl ‘gs 


a2, ‘Andalusite. (Fetaspath ‘apyte, ‘aiiy). “This has been Andetusite, 


. found by Mr. Stephens and myself, in’ very distinet’ speci- 
“mets i on the north east side of Douce’ mountain ‘in’ “the 
’ “county: of Wicklow, apparently imbédded in’ the mica slate 
“of which that’ mountain is composed, atid accompanied ‘by 
“quate, mica, and : a remarkable cry stallized’ substance hete- 
“after ‘to be mentionéd. ~ It differs from’ the andalusite !of 
“Spain and of Scotland chiefly ‘by inferior hardness : + for ale 
, thous oh, some pieces scratch window-glass, others yield easily 
to the knife: but the Count de Bournon’ has observed an 
_ equal variation in the hardness of specimens of this substatice 
' found by him at Forez't; and I have oo that of the Scot- 
 tish stone to vary very ache Lh. «CPR Or oR 
~ This fossil seems to have been first taken notice of iiider 
ing! name of wurflicher (cubic) felspath’ by Karsten, who 
‘ took’ his description from specimens in the Leskean Cabinet 
| 4 now, in Dublin} (No. 907 b, Sc.) 5 ‘and a a eon derion 


}a 


a 2[ 


-® Since this paper was written, I have found that this compound fiom 

) Donegal has been.«deseribed by Mo eeiagee British, Mineralogy, 
-ooAngnst, 1810, p..199. . : 

&r\} a Oe Journal de as XXXIV, P: 453, 1789, 

ae | Bergmann’s Journal, vol.ll, p. 809, ‘Ann, 1788, 


0 OMS 
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of these, with the specimens from Douce, the identity of 
. Karsten’ s fossil with andalusite is ascer tained. T have not ‘ 
/ found however, that this claim to the first detection of it has 
been mentioned by subsequent writers: although his opinion 
with respect to its affinity to felspar. accords with that 
which Haiyy is disposed to adopt. ‘Tableau comparatil Kee 
_ p. 217, 
_ TLothis species is also to be referred a mineral which occurs « 
_ in great abundance at Killiney in the county of Dublin, 
sdieet observed there by Dr, Blake, and for some time consi~ 
_. dered as belonging to a nondescript, species, Iti is most re- 
_ markable on the shore at the southern extremity of the cliff 
e under the obelisk mall, where it appears thickly on the sure | 
. face of beds of mica slates and it seems to abound alsoim- | 
. bedded tn the substance of that rock, although, Jess distinctly | 
_ visible until it has been exposed to decomposition, being 
less affected by exposure than the rock: i in which.it is cons 
tained. a 
The andalusite, when thus brought ta jew) appears gee ) 
.. nerally in slender prismatic crystalline. pieces roun¢ led. at the. 
3 angles, seldom sharp, promiscuously aggregated, ¢ sometimes 
_ in a stellular form, aud of a grayish-black. colour, remark 
_ ably contrasted with the lustre and light colour of thie mica- 
_geous’ substance in which. they. appear. - But: in fresher 
-. pieces, the form, colour, cleavages. and: other. characters of 
_ this. mineral are distinct ; and L have observed an approach | 
to the peculiar appearances, ‘which it presents at this place, — 
_ in some Spanish specimens, where shearygigiling Ebon had * 
~ assumed a seapiform arrangement. : HOR ; 
Crystals of 5» The andalusite of Douce mountain is ‘neennaaied, 
indurated as has been mentioned, by a crystallized. mineral, the;cha- | 
naa ..racters of which have much affinity to those of. indurated 
talc; and which is placed under that denomination i in the 
__ collection of Dublin College (Nos. 405, 6, 7); and a speci- 
_ men of the same kind, stated to. be from Glendalagh i in the 
county of ve op al was toi in in the same. collection 
(Now 404.) » | 
.. Phe crystals are: fvonithaldaks prisms; lok which: eco st 
is in some instances more than twice the breadth; but-no | | 
acumination is observable. They are seer cut be the | 
st the - knife, | 


a 
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knife, + faintly translucent, their scolout yellowishigray- 
Small fragments before the blowpipe ‘appear to swell ajlittie 
\from the separation of the folia.on the. irst-application of 


-. ~the’heat; ‘they become white, and give with some difficulty;a 


solid white enamel, The specimens:to which 1 have access 
at present:do not enable me to giveany detail of the remain- 
ing characters. 

Phe’ connection of this substance withthe andalusite of 
nddeaiie’s is remarkable; the latter often forming the nucleus 
of crystals externally of four sides, sometimes filling nearly 

the whole of the interior ; but .in other specimens forming 


'_ little more than anvaxis, with rounded edges, and of imegu- 


Tar form,’ from whieh the folia of etarees tolshinn’ ja 
han ai appear-to radiate, © 
“The occurrence of indurated: ste in sith bins disherto 


_ “been very-rare: it is ‘not-mentioned: by’ Jameson ;-and Bro- - 


_ chant,’ though he quotes from Emmerling the rhomboidal 


_ prism as one of its forme, expresses doubt: as to the correct- 


“ness of ‘the statement ;1 therefore do not give thatiname'to 


_-< the crystals found at-Douee, without some-ancertainty.: 


aa7 


~~ 6. Hollowspar, Jameson. (Macle, Haity). Very: dis- Hollowspar, 


_ © tinct specimens of -this minéral have, been. found, by: Mr. 
. © Davy, at Aghavanagh in the county of: Wicklow; and Lhave 
* observed it’ at Baltinglasé hill, within.» few miles.of that 


“ place. 1 may-mention:here, that from the appearantes of 


‘ many specimens found in ‘the neighbourhood of »Killiney, — 


~) Mr, Stephens was inclined to suppose, that. .a..connection 
- existed between this singular species and andalusite, 


~* 9,:Pitchstone. ‘This substance is found.in a vein tfavers- Pitchstone, 


‘ ing granite, in the vicinity of Newry.in the county of Down. 
~ Tam indebted to Mr. Jameson;of Edinburgh for much ;of 
5 the following icihdad ase ‘of its 6 extereal: hse aren agit AP 


ann there. .- 


> Tte ‘colour ii is adeesttead encads nian aid a 


phd greens | - tis massive. heghe racture Let padinet) Rs mere 


“sconchoidal.) 
Internal lustre, resino-vitreous. ated sdianisig-ai “di cabibsite 


- 'Jamellar'distinct concretions 5 the plates are from one fourth 


te one tenth of ‘an itich suibhipbueatiansharsckaxshes divisi- 
ble into pieces of the chomboidal: form,of various.engles. 
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The surface of the ‘concretions is smooth; ‘and’ strongly 
glistening. Slightly translucent on ‘the edges. . It scratches 
window glass, but is easily scratched by quartz. Easily 


‘broken. Specific gravity, 2°29. | Before the blowpipe with~ 
‘out addition it yields a grayish white frothy enamel. , \:'», 


-It is in some places. porphyritic, containing: imbedded 
minute crystals of feldspar and of quartz. ; 

A letter froma very intelligent observer, who has exami- 
ned this substance in its ‘native place, states: the following 
particulars respecting its position. » 5) 6 f 

«‘ The vein is first observable in the Townland of Newry, 
s¢ at the bottom ofa bank of granite, abouthalf a mile from 
«© the northern end of the town, on the,right of the road 
leading to Down Patrick. — It crosses the.road, and runs 


n 


6 


rat 


“* due westward,: ending on the side of the great road: from 


$ Newry to Belfast. Its length, so far as ithe observed, 
s* is half a mile. 

The rock, which is aoe with oR to the depth of 
about a foot, consists of a gray granite... The) vein is 
about two feet and a half, or two.and a quarter in width ; 


n 


--<© at the places of contact) both the granite and )pitchstone 


6 


n 


are disintegrated, the latter being; almost as soft as clay, 
«© but’ becoming gradually harder, , as. it, approaches the 
“© centre of the vein. ‘The structure of the vein is foliated, 
the folia being perpendicular to. the horizon, and also. to 
the walls; and beside ;these there, are seams, that run 


nw 


n 


nw 


: §* longitudinally, parallel. to the» horizon, and. nearly per- 


‘©. pendicular to the folia.””” ys dag set 

. Although this substance presents some. Rees eg in bes © 
ing divisible into rhomboidal fragments, it approaches;in 
this respect to the pitchstone of Arran (in lamellar concre- 
tions) which holds as;it were a middle place between Maan 


that possessing the more usual characters. 


wreag 
Mr. Jameson has described a vein of pitchstone * running 


- in granite,” observed by himself in Arvan* 3, and: he states, 


that ‘¢ lamellar distinct concretions have been hitherto ob- 


' served in the pitchstone of that island only.t” 


* Min. of Scettish Isles, 4to, vol.I, p. 81. Page nf! 
“. 4 Jamegon’s Mineralogy, vol, J, ‘p. 261. 
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“8. The granular sulphate of barytes, hitherto Nery rare, has Granular sul- 
been fouud, as the Rev. Mr. Hincks of Cork informs me, by Laven 
Dr. Wood of that-city, on the seashore, near Clonakilty, 
whence a specimen, in the Museum of Dublin College, 
(No. 653) has probably been obtained: it is accompanied 
by iron pyrites. 

9. Wavellite. This remarkable pha sya has recently been Wavcllite. 
found in the county of Cork, at Springhill near Tracton 
Abbey, about ten miles south-eastward from the city. ‘The 
Rev. Mr. Hincks of the Cork Institution, from whom the 
specimens that ] have seen were obtained, informs me, that 
it was found at a small distance from the surface, near the 
base of a-hill composed of flinty slate, and that he has seen 
it. adhering toa piece of rock of that description. But it 
has occurred principally. detached in the form of globular 
nodules, irregularly grouped together, and of various sizes, 
the longest about an inch in, diameter, externally coated 

with a yellowish ‘brown earthy crust, and within composed 

of radiatmg crystalline spiculz, the characters of which 
agree very nearly with those of the wavellite from Devon- 
shire, described by Mr. Davy; indeed some of the speci- 
mens from the county of Cork are scarcely to be distin- 
guished from some of those obtained at that place. 

The most distinct specimen, that 1 have seen, was a nodule: 
about three fourths of an inch in diameter, in part affected. 
by decomposition, -and containing some small spongy cavi- 
ties. On its external surface indistinct dihedral terminations 
of the crystalline shoots are discernible; and internally, 
where it is not decomposed, its lustre is higher and more 
glassy than is common in the Devonshire fossil. The 
‘specific gravity of that part of it, which was He pure and 
nearly -transparent, was 2°34, . 

. The nodules are in some instances decomposed Bh a aa 
_ the spicule, having lost their lustre, acquire a dull gray or 
brownish colour, and. become much softer than when un- 
_ changed; and Mr. Hincks has seen some of them altoge- 
ther in the state of clay, apparently from the effect of de- 
composition. : 

At would appear that the fluoric acid, ef which Mr. Davy 
has ascertained the presence in: the wavellite from Devon- 

Vor. XXXIL.—Aprix 1812. U shire 
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shire, exists also in that from Cork: for glass is corroded 


by heating upon it, in a drop of sulphuric acid, a fragment’ 


of the mineral. from either of those places, 


' 1 


x, 


On the Native Country of the Solanum tuberosum, or Potate. 
_ By Bensamin. Suttn Barton, M. D., Mem. of the 
Am. Phil. Soc. §c- Communicated by Jomn. Mason 
Goon, Esq., F.R.S. Mem. of the Am. Phil, Soc. and 
FL, S. of Philadelphia. | 


da ts alee ly the Transactions oS the Horticultural Society of Londons 
country of the there is a paper, by. sir Joseph Banks, on the native country. 
cia of the solanum tuberosum, or potato*. I have read this 
paper, with much satisfaction: but as my opinions on some 
of the points relative to this question are essentially different 
from those of the learned and excellent baronet, I have 
drawn up, without much regard. to order, the following me- 
moir, which I beg leave to communicate to the public, 


through my candid and Jearned friend, Mr. John Mason 


Good. 
The potato , Sit Joseph Banks thnks it very certain, that the potato, 
supposed to though not exclusively a native of Virginia, was actually 
have been in- - ; see ; ore i 
troduced from #ported from that part of the American continent into Eu- 
Virginia : rope; and that the seed potato of the English was introduced 
exclusively perhaps into Britain and Ireland from Virginia, 
Wat tei nee cits my decided opinion, that the potato is not a native 
ere Noe of Virginia, or of any other part of the North American 
j continent, that it was not eyen known, in a cultivated state, 
in any of these more northern latitudes of America: and by: 
consequence, that it wag not imported into Europe from 
these regions of the new world. 


An Attempt to ascertain the Time when. the Potato (Solanum tu- 
ber osum) Was first introduced into the United Kingdom, &c., by the Rt. 
Hon. sir Joseph Banks, bart. K. B., P.R.S. &e. Transactions of 
the Horticultural Society of London, yol. 1, part I,” art. ii, London: 
¥807: [See Journal, vol. XX,. pe a.d_- 

1 shall 


NATIVE COUNTRY OF THE POTATO, 29} 


* P shall here examine the eriiudy, upon which the opinion Ground of sir 
‘of sir Joseph is founded. ea 
“* The potato now in use (solanum. tuberosum) . 

-brought to England by the colonists sent out by sir Walter 
Raleigh, under the authority of his patent, granted by 
queen Elizabeth, ‘ for discovering and planting new coun- 
tries, not possessed by christians,’ which passed the great seal 
in 1584. Some of sir Walter’s ships sailed in the same 
year; others, on board of which was Thomas Herriot, after- 
_ward known as a mathematician, in 1585; the whole, how- 
ever, returned, and\probably brought with them the potato, 
on the 27th of July, 1586.” , 
Sir Joseph continues: “* This Mr. Thomas Herriot, who . 
was probably sent out to explore the country, and report to 
his employers the nature and produce of its soil, wrote an 
account of it, which is printed in De Bry’s Collection of 
Voyages, vol. 1. In this account, under the article of roots, 
“p- 17, he describes a plant called openawk. * These roots,” 
sayshe, ‘are round, some as large as a walnut, others much 
_larger ; they grow in damp soil, many hanging together, as 
one Ska on Yopes 3 they are good food, either ported, or 
roasted. 
~ Sir aon adds, that “ in the Her bal of Gerard, which 
was published in 1597, there is a figure of the potato, under 
_the name of potato of Virginia; and that this writer tells us, 
that he received the roots from Witenes eae tN called 
Norembega.” : 
[shall now examine the different arguments, which. sir Theses 
_ Joseph has adduced to prove, that the potato was really in- Fee 
. digenous in Virginia; in the order in which he has mention- 
ed them. 
1, He thinks it probable, that the potato was brought 
heme by sir Walter Raleigh’s men, in the month cf July, 
1586. We have kere, however, no proof whatever, that the 
root in question was brought into Britain at this time, and 
in particular, that it was brought from Virginia. But sir 
Joseph assumes it as a fact, that the plant, which Mr. Her- 
riot met with in Vi irginia, and which he calls openawk, is no The openawk 
other than the solanum tuberosum. . Nor will it be denied, Dee his? 
_ that the description of the openawk, so far as its roots are she potste.. 
U2 concerned, 
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concerned, applies’ pretty well to our potato. Yet I think it 


“very certain, that they are very different plants : and of this 


the leatned baronet would himself have’been convinced, if . 


he had consulted a figure of the openawk. “Whether the 


‘plant is figured'in De Bry’s Collection‘of Voyages, to which 
“sir Joseph refers, 1 kiow not, as I have not an opportunity 
‘of lila legal i valuable work at present. 

"Phe opinion, ‘that ‘the openawk of Mr. Herriot is the 
“potato, will, to doubt, ‘at first sight, be thought to derive 
“some weight from’ this circumstance, that, to this day, some 


Some of the «of our Indians call the potato (solanum tuberosum) hob-be- 


Indians call the 


potato now 
hob-be-nac : 


but this of lit: ° 
tle weight, 


t 


as it simply 
means 
esculent root. 


The openawk” 
figured by 


John de Laet. 


nace Butt apprebend _ that this circumstance ts, really, of 
‘Tittle consequence in the i investigation of the subject : forthe 
same Indians (the Lenni-lennape, or Délawares) denominate 
“the turnip, which is unquestionably ‘a foreign vegetable, 
“hob-be-nis : and others of our Indians call the ‘elycitte ‘apios, 
which is soon to he more particularly mentioned, hopnis, or 
Hapnis. Moreover, the common name, at this time, in the 
vicinity of Philadelphia, for the ‘sagittatia"sagittifolia, or 
‘common arrow-head, the root of whieh is eaten bythe In- 
‘dians, is hob-ne, or hub-ne, which is, doubtless, a corra tion 
of the Indian name. It is probable, therefore, that the 
‘meaning of all these ‘varieties of a common word is nothing 
more ‘than *esculent root,” or something of the ‘kind: in 
the same manner as tuckahoe, or tuceca-ho, is the name, in 
the © language “of ‘other ‘Indians, for several very different 
species, and even genera, of plants, the roots of which were 
‘eaten frequently in the shape of bread, by the Indians. 

"J have just'said, that L have not an opportunity of cone 
Sulting the work of De Bry. ‘But Tregret this circumstance 
the less, since John De Laet, in his very valuable work the 
Novus Orbis, has ‘given us some copious extracts ‘from the 
‘commentaries of Hertiot ; and among éther plants, or parts 
“of plants, which he describes from that very respectable tra- 
‘veller and mathematician, the Flemish” historian has fur- 
nished us” with a d@scription together | with a figure of the 
openawk. 

After'speaking of the mays, the’ papaw’ (annona triloba, 
Linn.),’and some others, De ‘Laet ‘says, “ Prater has ‘et 
‘Alias eat ‘etiam radices edules gg hie (in Virginia) 

‘ proves 


NATIVE COUNTRY OF THE POTATO, 993 


proveniunt ; imprinvis quas indigenz openawk yocant, ro. 

tunda, juglandi nucis magnitudinis} pares, interdum) et 

- multo majores; nascuutur, humidis, et, paludosis locis, 
plures inter se coherentes et, veluti funiculo, colligate:; in 
aqua. coctz, aut igne toste, boni sunt alimenti*.” 

The openawk, however its roots may seem to resemble It differs fom _ 
that of the potato, must be, I say, avery different plant. eS 
A bare reference to the figure in De Laet will be sufficient 
to show the validity of this assertion, Indeed, it has not the 
most distant resemblance to the potato. Instead of the pin- mits leaves 
nated leaves of the latter, the openawk has simple. ovate 
leaves. Neither do the places of growth of the two plants 
agree very well. Weare told, that the openawk grows in - 
moist and marshy situations, In such situations who. ever 

thought of planting the potato? and so far as we know any 
thing of the soil of the latter in, Chili, where, if it be not 
traly, indigenous, it has, at least, been most: anciently and place of 
known, it is never found in marshy soil, but im a soil of-a Eton Mi 
very. different kind,: in the fields and, upon. the mountains. 
Itis true, however, that De Bry, according to sir Joseph 
Banks, places the openawk merely in a ** damp soil.” 

i A may, be asked, why place so much reliance upon the De Laet’s 
figure of the openawk, in the work of De. Laet? I answer, ae 
that many of the figures of vegetables, animals, &c., in the 
Novus Orbis, thaieti merely cut upon wood, are far from 
being inaccurate representations.of the objects they are in- 

“tended for. Linnzus, Willdenow, and. other naturalists 
have not been ashamed to refer to. some of De Laet’s icens 
of plants.—Sce in the Species Plantcum polygonum., sagit- 
tatum.— But, I repeat it, it is sufficient to cast, the, most 

superficial g glance upon the wooden cnt of openawk, to be 

~ fully satisfied, that it could never have been intended to 

represent the solanum tuberosum. . 

I wish it were as easy to determine, what ett the onpe- The root of the 
~ nawk is, as what it is not. The description of: the root an- Heriot 


4 : 2 gS. swerst that of 
swers pretty exactly to that of the glycine apios of Linnzus a deat 


~ \ “ah 


_ © Novws Orbis, seu Descriptionis Indie occidentalis, Libri X VIN. 
Authore Joanne de Laet Antverp., lib. iii, cap, XXII, p.90. Ludg. 
» 


Batay. 1693. : nue 
, 2 very 
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which js a 
plant well 
deserving cul- 
ture : 


but De Laet’s 
figure not 
like it. 


plants men- 
tioned by de 
Laet. 
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a very common plant in many parts of North America, and 
perhaps no where more common than in Virginia. This 


‘fine plant grows in moist situations, in a rich soil, as along 


the: banks of our rivers, &c. It is well known by the name 
of Indian potato, wild. potato, earth nuts, ground nuts, &c. 
The root is so abundant, and so well tasted, that the plant 
is worthy of being cultivated ; and the more so, as even its 
seed, or ‘* pease” as they are sometimes called, when boiled, 
are deemed a delicacy at the table. 

But De Laet’s openawk is as unlike glycine apios, as it is 
unlike solanum tuberosum. Indeed, 1 must dismiss. this 
part of my subject by candidly confessing, that I know not 
what plant the openawk is. Perhaps, it. will be found, in 
the course of farther inquiry, to be a species of one of the 


three genera, arum, pothos, or sagittaria.. 
Other esculent 


Beside the openawk, De Laet speaks of, 1. the 
okeepenauk. This is, unquestionably, the vast tuber, men- 
tioned by Clayton (Flora Virginica, p. 176), which I call 
tuber tucca. 2. The kaistucpenauck, which has a white 
root, “ovi galling forma et magnitudine.” This I take to 


be a sagittaria. 3. Tsimaw, a climbing plant, of which 


bread is made, is T suspect, aspecies of smilax. 4. Coscu- 


_ shaw. Of the root of this also the Indians made bread: The 


Gerard's testi- | 


mony of little 
weight. 


Habitats of 
plants fre- 
quently given 
‘erroneously. 


“plant grows in moist and stagnant places. The recent juice 


is poisonous and must be-expressed before the pulpy and 


‘fibrous part can be made into bread. This, certainly, is 


not solanum tuberosum, but, if I mistake not, .a species. of 
arum. | take it to be Captain Smith’s tockawhoughe. 
5, Habascon, “a hot root, of the shape and size of the 

parsnip”: perhaps the root of some species of angelica. 
UL Lam sorry that I have not. an opportunity. of consult- 
ing the herbal of Gerard. But I readily take it for granted, 
that what this old writer has said relative to the potato is 
correctly stated by sir Joseph. _ Allowing this to be the case, 
the statement is not of very material importance in the pre- 
sent inquiry. Gerard may have meant nothing more, than 
that the plant. was said to have come from Virginia, or 
Norembega. | Every bo:anist knows how vaguely, or errone- 
ously, the native countries of many vegetables are men- 
tioned, even in some of the best and most classical works gn 
the 
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the science. Have not the plants of Cenada, New York, 

and Pennsylvania, been asserted ‘to grow—perhaps exclu- 
sively—among the toupinamboes of Brazil? Even Linnus, 

speaking of aconitum uncinatum, says ‘* Habitat in Phila- 

delphia,”” I presume, that he intended to say, Pennsylvae 

nia, though IT think the plant has not yet been found wild 

in any part of this state. Hardly any part of botany stands 

more in need of reform than that which relates to the habi- 

tats of vegetables. Zoological science, too, in this respect, ZONSEY ce 
may be greatly improved and corrected. LE respect. 

_ And where was Norembega? .I believe the geographers Where was 
would find some difficulty in determining this point. In De Normphegs 
Laet’s map of “ Nova Anglia, Novum Belgium, et Vir- 

ginia,” we find the word * Norembegua” laid down far to 

the north of the most northern limits of modern Virginia ; 
somewhere about latitude 45! The historian tells us, that — 

he is at a loss to determine the situation of the celebrated 

city and river of Norembegua, concerning which many fa- 

bles have been written. He conjectures, however, that the 

river of thisname is that called by the English ** Pennobscot.”” 

© Qui superioribus annis de hisce regionibus scripserunt, 

toulta fabulati sunt de celebri oppido et flumine Norum- 

begua,” &e. Lib. ii, cap. XVIII, p. 55. 

That the potato was not brought from Virginia, and The potato 
that it is not even a native of that part of North Ame- A a gs 
rica, will, I think, appear more than probable from this 
striking circumstance, that not one of the earlier visitors 
or describers of the country. has mentioned this vegetable, ¥ 
in their lists of those which they found, either wild or. culti- 
vated, among the Indians. In Mr. Herriot’s account. there 
is no reference to any thing like the potato, with the ex- 
ception of the openawk, and a few other esculent ‘roots, 
the aboriginal names of which I have already mentioned. 

And although I may not be able to say confidently what are - 
the precise species of plants catled openawk, kaistucpenauck, 
‘tsinaw, coscushaw, &c., I think I have been successful in 
proving, that the solanum tuberosum is neither of them. 

The silence of Herriot, in regard to the potato; is with me Herriot, an 
a circumstance of considerable weight. ° For this writer was eee “Realy 
‘no common observer. He seems to have ‘examined, with tion the 


: otato. 
nice P 
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nice and philosophic attention, the manners, the customs, 
&c., and ta have paid particular attention to the dietetic 
articles of the Indians, Had he found the solanum tuberos 
sum in Virginia, either as cultivated by these rude people, 


or as. growing wild in their woods, &c., he would not have 


neglected to give us some information on the subject. 
Thepotatonot Nor is the potato mentioned as one of the indigenous 
ara “8 plants of Virginia ‘by the famous Captain John Smith, who 
Virginia by came into that coantry in the very first years of the 17th 
mina centary, and who resided there a long time: certainly long 
enough to haye made himself acquainted with a vegetable of 
such primary importance to the colony, if it had really ex~ 
isted ihere ; and especially if it had been cultivated by the 
Tudians, itis true, that Smith does make some mention 
of the potato: and I shall afterward avail myself of what he 
has said on the subject, as one of the most powerful argue 
ments in stunhe tt of my opinion, that the potato was entirely 
4 _ unkuowu in Virginia, when the first English colonists, took 
possession. of the country. , 


The potatonat In truth, Pdo not find, that this vegetable is mentioned as 


tplant of vi; # Hative of Virginia, or as cultivated in this part of the con- 
& plant OF Vite 
ginia by eny -tinent’when, it: was, first discovered, by any writer who had- 


good authority enjoyed good opportunity of obtaining precise information 
bur Mr. Jef on the subject, except by Mr. Jefferson, the learned presi- 
fersqm dent of the American Philosophical Society. 

. » This gentieman mentions the potato. among the vegetables 
which, were found in Virginia when first visited by the Eng- 
lish; but (he adds) “ it is not said whether of spontaneous 

and supposed orowth, ‘or by cultivation only. Most probably they were 
coe won natives'of more southern climates, and handed: along the 
south, continent from: one nation {© another. of savages*, 


His authority , [know not from what source of authority Mr. Jefferson 


for its berg @btained the fact, that the potato was found in Virginia, , 


known earls 
there not uae wher first visited by the English. It is “not altogether un= 


tioned. . likely, that my illustrious friend was misled by the same 
passage im Herriot, which misledisir Joseph Banks :. by the, 
short and imperfect description of the unktown openawk, 
Mn Jefirson did not obtaia his information from My. Bever- 


el 
| 


* Notes on the State of Virginia, » Original eaitibar: page 68. 
. ley, 
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ley, "a respectable writer, who published an interesting little | 
work on the history of Virginia early in the sixth century. ye 

- Mr: Beverley could not find the solanum tuberosum in Mr. Bey 
Binatears He says, indeed, that the native Indians ** had 
originally amongst them Indian corn, pease, beans, pota- 
toes, and tobacco.” But he.afterward gives a more particu- His owe 
lar account of their potatoes. « Their potatoes (he says) ee ee 
areeither red. or white, about as long as~a.boy’s leg, and 
sometimes us long and big as both the leg and thigh of a 
young child, tl very much resembling it in shape.- I take 
these kinds to be the same with those, sini are represented 
in the herbals: to be Spanish. potatoes. Iam sure those 
called English or Irish potatoes are nothing like these, eithey— 
in shape, colour, or taste*’’. 


erley, 


’ This is, certainly, an important passage. It almost proves, This ava 
what I hope to render quite certain in the sequel, that the Peiceaertis 
Indians of Virginia were entirely. unacquainted with the so» patatas, 
lanum eotrarasiic, when these people were first visited by 

_the Europeans. The long potatoes, which Mr. Beverley 
mentions, are, certainly, varieties of the convolvulus batatas, 
well known in the United States by the name of «+ sweet 
potato.” But it isa fact, that beside this valuable plant, 
which the Indians of Virginia, &c., have, for a loug time, 
cultivated, these people ate, though I think they did not 
‘cultivate, another species of the same genus, the couvolvulus 
panduratus, which is still known in some parts of the United 
‘States, by the name of “ Indian potato.” ' ; 

Descending farther south into Carolina, we cannot disco- The potato not 
"ver, that the Indians of that great tract of country possessed nee am 

asa native, or cultivated as‘a foreign, plant, the solanum troduced by 

‘tuberosum, before their intercourse with the Europeans, Europeans. 

-Mr. Lawson, who resided in Carolina, in the yery first Lawson. 
years of the 18th century, mentions potatoes as some 6f the 

Ge garden roots,” that thrive well in Carolinaf. He does 


: , o 


* The history of Virginia, imfour parts. By 4 native and inhabitant 
ofthe place. Pages 125,127. London: 1722. The second edition. 


+ The garden roots, that thrive well in Carolina, are carrots,~ leeks, 
parsheps, turneps, potatoes of several delicate sorts, ground artichokes,” 
&c, Anew voyage to Carolina, &c., p.77. London: 1709, 4to. 


not 
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not mention them in his list of the. indigenous plants of the 
country ; and I am led to believe;. from his manner of ex~ 
pressing himself,.that they were not cultivated by the In- 
is pamein  dians._, It is to-be- observed, however,. that this intelligent 
Indian tribes traveller. mentions the Indian. names, among two of the 
ie! a tribes, or nations,-of the potato. This, however, from what 
I have already said, is no manner of proof, that the solanum 
tuberosum was really an indigenous plant_in North Caro- 
lina, where Lawson made his principal observations and in- 
The Indians quiriess. Every one, acquainted'with the Indians, has been 
very @pt at” struck with. the! quickness. of their mental perceptions, and 
giving names, 
with the rapid ease with which they.bestow names, often 
very significant, upon new objects, especially natural ob 
jects, which they have never seen before*. 
Colonel Haw- My friend, Colonel Benjamin Hawkins, who peti en as 
kins sys} public agent from: the government of the United States 
among the Creek Indians; and who is, perhaps, as well ace 
quainted with the history,. manners, state of improvement, 
&c., of theseand.other southern tribes of savages, as any man 
thatall the 0 America; assures me, that all the Indians, with whom he 
se ete is acquainted, agree in considering the solanum tubeosum 
TRE eee as a foreign or strange plant in. their countries; and that it 
fotato tothe 3s only iin a very few years, that these people have begun 
a. to pay any attention to the cultivation of this plant, a 
they explicitly say they received from the European Ame- 
ricans, or whites, 
Fartram’s tes Mr. William Bartram (MS. penes me; speaking of the 
timeny. southern Indians of Carolina and Georgia) says, “ Their 
vegetable food consists chiefly of corn (zea), rice, convol- 
vulus batatas, or those nourishing roots usually called sweet 
or Spanish potatoes; (but in the Creek confederacy, they ne- 
ver plant or eat the solanum tuberosum; or fui inj 
vulgo,”’) 
Other similar. 1 might, without difficulty, go an to. adduce® _many 
arguments other proofs, or arguments, similar to those already mention- 


* The Tuscaroras and the Woccous, the two Indian tribes mentioned 
by Lawson, call potatoes, untone and wauk. These tribes had much 
communication with the English, at an early period. 


Mas KEY ed, 
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ed, all tending to establish my position, that the solanum might be ad- 
tuberosum was not found, either in a wild or in a cultivated -suaiila 
state, in Virginia, or in any of the adjacent countries of 

North America, by the first discoverers and ‘colonists of 

these portions of the new world. But it is time, perhaps, to 

try the question, which we are examining, by another set 

of arguments. _ ie 

_ [have already said, that Captain John Smith does not Smith’s testi- 
mention the potato among the “ indigenous” plants of Vir- 7°": : 
ginia, But this gentleman is not wholly silent on the sub- 

ject of our plant. On the contrary, his Historie contains a 

' memorable passage, which seems to have escaped the notice 

of sir Joseph Banks, Mr. Jefferson, Mr. Wilidenow, baron 
Humboldt, and all the other writers, who have contended, 

that the valuable esculent plant, of which we are speaking, 

was originally found in Virginia: a passage from which it is 

safe to infer, at least, thus much, that the potato was not 

known. by the earlier colonists of Virginia to inkabit that 

country, either in a wild or in a cultivated state. 

Under the head, or date, of 1613, Captain Smith says, His account of 
that by the return of the ship Elizabeth to Virginia, from EA e Ne 
England, potatoes were brought into the country. * Jn potato into 
this ship were brought the first potato roots, which flourished ballad 
exceedingly for a time, till by negligence they were almost 
lost (all but two cast-away roots) that so wonderfully have 
increased, they are a maine releefe to all the inhabitants.” 

‘On the margin of the page, we read * A strange increase of 
potatoes*.” 
‘This 


* ‘The Generall Historie of Virginia, New England, and the Sum- 
mer Isles: with the names of the Adventurers, Planters, and Gover- 
‘nours, from their first beginning An: 1584, to this present 1624, &c. 
By Captaine John Smith, sometymes Goyernour: in those Countryes, 
“and Admirall of New England. Page 179. London: 1624.—It may 
not be amiss to take notice, in this place, of some of the roots which 
Captain Smith mentions as indigenous in Virginia. ‘ The chiefe yoot Roots men- 
‘ they (the Indians) have for feed is called tockawhoughe. It groweth tioned by 
like a flagge in maarishes. In one day asalvage will gather sufficient te ee 
for aweeke. These roots are much of thegreatnesse and taste of pota- Virginia, 
toes. They vse tecover a great many of them with oke leaues and 
ferne, 


‘ 
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This.an, im This is, certainly, as [have said, an important passage in. 
portant fact. he history of the selapum tuberosum, and indeed. in, the 
history of, the diffusion of esculent; vegetables over the 
_world. The potato has most confidently been supposed to 
Pifferent dates he a native of Virginia. From this portion of North, Ame- 
assigned to the rica sir Joseph Banks imagines. it was brought mto Britains: 

mmportation of é j 
fe potate. 00 or about the 27th of July, 1586. Another writer sup> 
poses that it was brought) from Virginia imto Ireland.in the 

year 1623. BiG 

Nota nativeof Ft is now, L think, most shai fckintee shown, thati the po= 
meee? tato is not.one of the indigenous plants of Virginia; and, of 
i course, that it could not have been brought from that coun= 


put corried _ try, as early asthe year 1586. Lt is shown, that, so far from 
thither from 


Boe being a native of Virginia, this country received its first po- 
tatoes from Britain, into which they must have been intro- 
10 years before duced from some other and more southern part of America, 
some Suppose > c 
<t to have been Othesship Elizabeth, in the year 1613, about ten years be 
brought to fore the period at which these roots are supposed by Mr. 


anv bigs Willdenew to have been brought into behead from Ame= 
riea. 


We see too, that, after flourishing very well for a time, 
the crops were, in a great measure, lost; and that the stock 
of a very im postant root was happily preserved by ‘ two 
cast-away roots,” and became, in the course of a very few 
years, “a mainé releefe to all the inhabitants” of a country, 
the openaivk, tockawhoughe, and similar plants of which, are 


of small value in comparison of the solanum tuberosum of 
Seuth America. 


ferne, and then cover all with earth in the manner of a cole pit; over 
it, on each side, they continue a great fire 24 houres before they dare 
eat it. Raw it is no better then poyson, aud being rosted, except it 
be tender aud the heat abated, or sliced and dried in the sunne, 
mixed with sorreli and meale or such like, it will prickle and torment 
the throat extreamely, and yet in summer they vse this ordinarily for 
bread.” see, &e. pages 26,27. This is certainly not solanum 
tubcrosum: T take it to be a species of arum, and I think arum virgini- 
cum. They have another roote which they call wighsacan.’ But 
this Smith mentions as a medicine. He also dion pocones and 
musquaspen. The-first of these is used both asa pigment and medi- 
‘cine: the latter merely as @ pigment. Not a word about any thing like 
selunum tuberosum, 


Sir 
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Sir ieee Banks is not the bolas Jate writer, whese correct sir J. Banks 
acquaintance with subjects of natural history entitle their opi- ¢t singular é in 
‘nions and conjectures to attention, that has assumed it-as a nivepuies ve 
fact, that the solanum tuberosam was riginally found in countty of the 

Virdiaw: hen aie: 

The learned Mr.’ Willdenow, 2 Votanist of the first ote Willdenow. 
der, says—‘ After America was discovered, many platts 
-were imported, and grew in our climate. The potato was 
first described ‘by Caspar Bauhin in 1590; and sir Walter 

Raleigh, in the year 1623, distributed the first which he 
‘brought from. ss Bier 1D ‘seblermet: be whence all Europe got 
-them*”’. 89 

This: paséage contains some €rrours,:} which it may not be Mistakes in 
*Yambiss to corréct.. this passage, 

Sir Walter never was in: ‘Virginia, though several au- respecting sit 

‘thors; beside Mr. Willdenow, seem to suppose, that the ieee Has 
ilustrious: ‘Englishman visited, ‘in sore this portion of 
“America. 

Il. In 1623 Raleigh was not viothies ‘Five oyears before 
“this period {in October 1618), ‘he let his head upon the 
_ fgcaffold,'to the eternal disgrace, if net of his nation, at least 

lef the feeble monarch, who then ‘presided over it. 

~IfI. There is, Ithink, no’ proof whatever, that Ireland 

‘was so exclusively the first European depot of the potato, 

‘as Mr. Willdenow supposes it to’ have been. 
. Mr. Loskiel remarks, * Potatoes are originally’a North Lozkiel, 
‘American root, and are said to have been first brought to 
Europe by sir Walter Raleigh. They are cultivated by 
“some of the Indianst”’. 

On the ‘subject of the potato, Baron de Humboldt has Von Hum- 
‘said a great deal; and it is evident, that he considers the >!¢t. 
history of this root as intimately- connected with the history 

_ of the Americans. 
«« The potato,” observes my ingenious friend (with whom The potate 
I have ‘passed many hours in asefal conversation), *¢ pre- 


/* The Principles of Botany, and of Vegetable Philosophy, ‘Bateish 
translation, p. 390, Edinburgh, 1995. 
+ History of the Mission of tde United Brethren among the Indians © 
in North America.” By George Henry Loskiel. Parti, p. 68. Lon- 
~ don, 1794. “hed pone bie sey catieeeeny 
sents 
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jot known in 
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the arrival of 
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‘sents us with another very curious problem, when we consis 
der it in an historical point of view. It appears certain, that 

this plant was not known in Mexico before the arrival of | 
the Spaniards, It was cultivated at this epocha in Chili, 

Peru, Quito, in the kingdom of New Granada, in all the 

Cordillera of the Andes, from the 40° of south latitude to 
the 50° of north latitude. It is supposed by botanists, that 

it grows spontaneously in the mountainous part of Perv. 

On the other hand, the learned, who have inquired into 

the introduction of potatoes into Europe, affirm, that the 

potato was found in Virginia by the first settlers sent there 

by sir Walter Raleigh, in 1584. Now how can. we con- 

ceive, that a plant, said to belong originally to the southern 

hemisphere, was found under cultivation at the foot of the 

Alleghaney mountains* ; while it was unknown in Mexico, 

and the mountainous and temperate regions of the West 

Indies # Is it probable, that Peruvian tribes ‘ay. have pe- 

netrated northward to the banks of the Rappahannocf, in. 
Virginia ? or have potatoes first come from north to south, 

like the nations, who, from the seventh century, have suc 

cessively appeared on the table-land of Anahuac? In 

either of these hypotheses, how came the cultivation not 

to be introduced or preserved in Mexico?” 


* Why at the foot of the Alleghaney mountains? admitting, that 
the potato was really brought from Virginia in 1585 or 1586, it did 
not come from the foot of these North Amcrican Andes. No English- 
man had penetrated, at this early period, as far as the Alleghaney 
chain; or even, I believe, as far as the more eastern chains, called 
the Blue Ridge and North Mountain. The Spaniards, indeed, near 
half a century earlier than this period, had even crossed these moun- 
tains in amore southernclime. I allude to the march ef F. de Loto’s 
army. And these Spaniards, I may bere add, found no potatoes. Mr. 
Humboldt takes the openawk to be the potato. But the openawk, 


was neta mountain plant. 


+ Why mention the Rappahannoc? Has any one said, that the 
openawk was found especially in the neighbourhood of this river? I 
have no doubt, however, that Peruvian tribes, that is, Indians spe- 
cifically, and even varietally, the same, inhabited both the valley of 
Quito, and the lands which border upou the Rappahannoc, in Virginia ; = 


and even upon much more northern streams. But the discussion of 


this subject belongs to another essay. 


 €©§ We 
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-& We know not asinele fact,” continues Mr. Humboldt, No single tact 
é © by which the history of, South America is connected with ean Son: 
that of North America. Jn New Spain, the flux of nations tory of North 
was from north to south. A great analogy of manners and 24 Sia 
civilization has been thought to be perceived between the 
Toultecas, driven by a pestilence from the table-land of 
Anahuac in the middle of the twelfth century, and the 
Peruvians under.the government of Manco Capac. . It 
might, no doubt, uoeeN happened, that people from Aztlas 
advanced beyond the isthmus or gulf of Panama; but 
itis very improbable*, that by migrations from south to 
north the productions of Peru, Quito, and New Granada, 
ever passed to Mexico and Canada”. . 

<‘ From all these considerations, it follows,” says Mr. wre be ag 

Humboldt, ‘that, if the colonists sent out by Raleigh Bae 
really found potatoes among the Indians of Virgmia, we Humboldt to 
can hardly | refuse our assent to the idea, that this plant was sab gai 2S 
originally wild in some country of the northern hemisphere, 
as it wasin Chili, The interesting researches. carried on 
by Messrs. Becmaney, Banks, and Dryander, prove, that 
vessels, which returned from the bay of Albermarle in 1586, 
first carried potatoes into Ireland; and that Thomas Har-' 
riot, more celebrated as a mathematician than as a naviga- 
tor, described this nutritive root by the name of openawk. 
Gerard in his.Herbal, published in 1597, calls it Virginian 
potatale, or novembega. The very name by which Har- 
riot describes the potato, seems to prove its Virginian origin. 
Were the savages to have a word for a foreign plant, and 
would not Harriot have known the name papat 2?” 

- Baron Humboldt seems, upon the whole, to think the Another mis 
solanum tuberosum was really found in Virginia ; and that an ocre 
it is the openawk of Herriot. He intimates too, that it was 
found ina cultivated state, in that country. For this suse 
picion there is no authority. Even the openawk was not 
cultivated. It is evident, however, that Mr. Humboldt, 


* * Ithinkit very probable. . 


a 

+ Political Essay on the kingdom of. New Spain. By Alexander 
de Humboldt. Vol. Il, p. 344—0351. English translation. New 
York, 1811, octavo. 


while 
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while carrying on ‘his speculations concerning the native 
who is preju-. country of the potato, lies under the ‘pressure of a favourite 
be aan, theory,—in my opinion a very feeble one,—* that there i 1s 
thesis. not a single'fad,. by which the history of South America is 

connected with that of North America”. I shall examine 
The history of this theory tm another place. I shall even endeavour te 
eee ale show, by an attention to different species of vegetables, 
rica connected which were’ unquestionably found in a cultivated state in the 


by various = two Americas, that there is not only a single” fact, but 


facts 
; that there aré many ficth: by which the ie tore of South 
America is connected with that of North America, 


BENJAMIN SMITH BARTON, 


Philadelphia, 
January the 13th, 1812. 
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On the Production of Electrical Excitement by Frictions 
By J. D. Maycocn, M.D. 
| : To W. NICHOLSON, Esq. 


Ree ee lee: q HE interesting discoveries of Wilckes JEpinus, Volta, © 
tricaleacite- ‘and other experhmenters on the two electricities, together 
ment, 
with the result of several experiments by.Dr. Davy*, :and 
the facts, which I lately communicated :to yout, lead, by a 
fair induction, toa general law, which, may be thus.express 
sed: The contact ied separation. of dissimilar bodies operate 
as a cause of electrical excitement; and the.charges.which ds 


assumed, after separation, by one body, is precisely nppantte to 
that, which is acquired by the other. 


At is general, The existence of this law, in relation to a variety of bos 
dies, is fully demoiistrated; and, as-far as the. investigation 
has proceeded, it appears to affect all in a greater or less de- 
gree: | think, therefore, we are warranted,.by every princis 


* Philos, Trans. 1807. t Journ. vol. XXIX, 
ple 
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_ ple of rational theory, to receive it.as a general. and well 
established law in electrical science.» I have already endea- 
voured to show, that the decompositien of bodies by galvan= 
ism depends on the operation of this law; and that the operates in gal- 
commonly received Opiniens, respecting the excitement of Yanic decom. 
the galvanic battery, are entirely inconsistent with it. The HR: 
object of the following pages is to prove, that the excitement and is the 
of bodies by friction is referrible to the same general law, ieee 
and is the effect of the contact and separation of dissimilar friction. 
bodies. 
In what manner the contact and separation of dissimilar How it causes 
bodies operate as a cause of electrical excitement, [ do not © a nla 
pretend to explain; nor am J, at present, anxious to deter- 
mine, how much of the effect is to be attributed to the con+ 
tact, how much to the separation: it is sufficient, for the 
purpose of my argument, to repeat, that no excitement is 
visible as long as the bodies are in contact; and that, inme- 
diately as they are separated, they indicate opposite electri- 
cities. . | 
At must be obvious, that, while we are drawing one. body Contact and 
over another, a number of points in the surface of the rub- Sean 
ber are first brought into contact with a cor responding set of effects of rub- 
points in the surface of the body rubbed; that they are then bing: 
separated from them, and brought into contact with another 
set of points, and so on, until the one body has passed entirely 
over the other. Now, at each separation, if the bodies be of 
different kinds, whether conductors or nonconductors, the 
general law, we have stated, must operate, and opposite 
electrical states must be excited in the separated particles, 
So far, therefore, the excitement by friction, and the excite - 
ment by contact and separation, appear to be referrible, ina 
general manner, to the same principle. We shall now proe 
iceed to a more particular consideration of the subject. 
‘The principal facts, relative to the excitement of bodies Principal facts 
hy: friction, may. be,expressed in the five following proposi- eer Xe 
tions.., 1. To produce excitement by friction, it.is essentially friction. : 
necessary, that one or both the, bodies employed in the opera-~ 
tion be of the class-of electrics.,..2. If two electrics, or an 
electric and an insulated conductor be employed, the one body 
will, after the operation, indicate an electricity opposile to 
Vou. XX XI,—Apait, 1812, xX, that 
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that which is indicated by the other. 3. The effect of friction — 
performed with one combination of dissimilar bodies is differ+ 
ent from that which is produced by any other combination. 
4. The friction of two bodies, similar in all respects to one 
another, produces no excitement. 5. If the rubber of an elec- 
trical machine be insulated, only avery slight charge can be 
accumulated in the prime conductor ; and, under such circum- 
“stinger Waren stances, the action of the machine soon ceases altogether. The 
with the gene- agreement of the second, third, and fourth propositions with 
ca ail the general law is too obvious to require being pointed out: 
and it wl not be dificult to show a perfect agreement of 
the first and last propositions with the same general law, and 
in this manner to justify its Fame to the excitement of 
bodies by friction. 


Why one of In the first place, let us cousider, whence proceeds the ne- 

vhe bodies _ ie £ dithhelli , d . 

must bean cessity of one of the bodies, employed to produce excitement 

slectric, by friction, being an electric. If one conductor be rubbed 
” on another, no evident excitement is produced; for in conse 


quence of the free communication between all parts of a 
conductor, and between conductors in contact, the charge 
‘ is removed from each set of particles, immediately as it is 
excited inthem; or, in other words, during the friction of 
such bodies on one another, oppesing powers operate; the 
contact and separation of dissimilar bodies, tending to pro 
duce excitement; and the conducting quality, tending to 
destroy excitement. If either of the bodies be connected 
with the Earth, the electrical state of both must be precisely 
the same as that of the Earth: if they be both insulated, 
they must possess similar electrical states, as long as they 
are in contact by the smallest physical points; and conse- 
quently there can be no excitement in either; for when ex- 
citement is produced by the contact and separation of two 
insulated dissimilar bodies, one body assuines an electrical 
state precisely opposite to that, which is acquired by the 
other. When, therefore, the one conductor has been drawn 

_ completely over the other, no more excitement can remain, 
than what is effected by the separation of the last particles, 
which had been in contact; a degree inconcéivably small, 
when shared with the whole of the bodies, to which ‘the ex- 
cited particles belong. Asa confirmation of this reasoning, 
I 
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1 repeat, that no excitement of the Voltaic plates takes 
place except the extensive surface of one plate be separated, 
perpendicularly, from the corresponding surface of the 
other, so that all points of contact between the two plates 
be broken at the same instant. If one plate be made to slide 
over the other, or if, after their separation, they be connect 
ed by the smallest points, no excitement is indicated by 
either, | 
‘ The result is, however, different, if the experiment be per+ Excitement of 
formed with two electrics, or with an electric and a conduc. ‘he common 
- electrical ma- 
tor; for the charge, which is excited in one set of particles chine, 
of an electric, is retained by them, and is not ‘shared with 
the rest of the body, to which they belong; consequently, 
when any body is drawn over the surface of an electric, it 
leaves a permanent charge on all parts, with which it comes 
into contact. (As, therefore, the particles of the cylinder or 
plate of a common electrical machine are ‘separated from 
the rubber, they acquire a charge, which, as. often as they 
pass near the prime conductor, is partly removed; and from 
the alternation of these operations, during the revolutions of 
the electric, a charge is accumulated in the prime conduc- 
tor, until the whole of this body, if it be insulated, has ac- 
quired a degree of excitement, equal to that, which the 
‘action of the rubber is capable of giving to each particle of 
the electric. The prime conductor draws its charge, by de- 
grees, from the excited particles of the plate, or cylinder, 
as they successively pass near it; but, from its conducting 
quality, gives it, at once, toany other conductor. It is evi- 
- Gent, that no accumulation can take place in the prime con- 
ductor, while it is connected with the Earth; and it is 
equally obvious, that a conducting body, placed near to 
the ‘prime conductor, will, by removing sinall charges, as 
fast as they are produced, effectually prevent its acquiring 
a high degree of excitement. We may also observe, that 
the action of an electrical machine becomes more energetic, 
the longer it is continued; for a repetition of the operations, 
we have explained, causes a considerable augmentation of 
temperature, which is favourable to the electrical action of 
bodies, and adapts the rubber perfectly to the electric, in 
censequence of which a greaternumber of points are excited 
xX ip 
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in agivén time. The fact; therefore, which is expressed in 
the first pitoposition, and which is fally established in prac- 
tice, is in all respects consistent with the proposed theory. | 
Necessity of © Now, from what has been said, it follows, that, if the rub- 
ey ber do not freely communicate with the Earth, it must be- 
cating with. Come negatively electrified,’ by the same operation, that 
the Earth. gives a positive charge to the prime conductor; and conse- 
quently less and less qualified, as the experiment proceeds, 
\ to produce a positive charge on the plate or eylinder.. We 
therefore, perceive'a sufficient reason, why, if the rubber be 
insulated, the prime conductor acquires only a low, excite- 
ment; and’ the action of the machine ceases nani oGesabae ina 
very short time. 
Allthe pheno-- "Phe reasonings I have employed apply Hachicien'sied to 
ri ae the electrical machine in its present improved ‘state, The 
principle. principles of my argument may, however, be extended to 
every experiment, in which excitement is produced by fric« 
tion, and will, if I have not entirely deceived myself, afford. 
a perfect and satisfactory explanation of the phenomena. I 
would, therefore, draw my observations on this subject to.a 
conclusion, by stating, that the contact and separation of 
Gissimilar bodies, which have been’ demonstrated to: be a 
cause of electrical excitement, must operate whenever, we 
employ friction, and that it is capable of producing, the 
principal phenomena, which are excited by friction. This 
appears to me to form as strong a degree of evidence in fa= 
vour of a doctrine, as philosophy need require. : 
Astep towards. The facts, sir, to which I have called your attention, do 
cis ea not immediately point to any bold. and extensive views of 
trical pheno- nature; but they enable us to proceed one step towards a 
os ah perfect generalization of electrical: phenomena; and .it is 
impossible for us to say, to what interestiag truths they may 
ultimately lead. It will, no doubt, be admitted by every 
one, that’ an important advantage will have -heen gained, 
when we are able to reduce all the means of exciting, elec- 
tricity to one head; as we shall then be better qualified than 
we are at’present, to investigate.the relations, which unques- 
tionably prevail, between the first. principles of heat, lights 
magnetism; and electricity. i» 
Excitement of S7Vhexxcitement of the galvanic battery-is.a subject yet ins 
@ x volved 
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volved in the deepest obscurity. All the opinions, which the galvanic 

have been proposed to account for it, aie unavoidably hypo- battery. 

thetical, and, indeed, very unsatisfactory: every fact, there- 

fore,’ which .relates: to it; deserves, attention, although its : 

application may not be clearly perceived. I was,induced, 

some time ago, to try the two following experiments. I 

filled one of the new porcelain troughs with an acid fluid, so Two experi 

that the metalli¢ plates, and theirconnecting arc, were com- isaac ga 

pletely covered. In this state, atrough of ten pair of plates, 

3 inches square, decomposed water very rapidly. - Anxious , 

to know how far the division of the trough into cells is at all | 

requisite, I placed the metals, connected by the-bar, in a 

trough without. partitions, and filled with the same kind of 

fluid, but no action ensued. The action which took place 

in the first experiment appears to be inconsistent with all our 

theories; and it.seems nota little curious, since a communi- 

cation between the cells is not an impediment to action, 

that:no action was evinced in the second experiment. 

‘It will afford me much pleasure, should these observations Theoretical 

call the attention of your readers to the theory of electrical pursuits not 

i unimportant, 

excitement. I trust, that, while we are successfully employ- | 

ing the powers of electricity in chemical analysis, we shall 
‘not’ altogether neglect to investigate the means by which 

these powers are called forth, and the laws by which their 
“action is regulated. 1t has, with much injustice, been ob- 
jected'to theoretical pursuits, that they lead to none of the 

practical advantages, which interest the happiness of society. 

The remark is indeed true, if applied to particular disce- 

veries; but these are to be considered only as the elements, — 

from which. physical science first. took its origi, and by : 

which it is daily nourished and supported. Let it never be 

forgotten, that our most perfect instruments, those which 
. promote no less our comfort than they tend to advance our 
intellectual improvement, are the invaluable fruits of philo- 
phy. 
I am, sir, very respectfully, 


Your obedient and obliged servants 
_. . Bars, | J. D. MAYCOCK, 
March the 5th, 1812. 
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XII. forty 


On the Nature of Oximuriatic and Muriatic Acid Gas, in 
Reply to Mr. Murray. Ina Letter from Jonn DAvYs, 
Esq. 


To W. NICHOLSON, Esq, 
SIR, 


Two pepon bay Since I last had the honour of addressing you, two pae 

hk aaeieede pers of Mr. Murray, in opposition to the theory of my bro« 

gas. ther, Mr. Davy, respecting oximuriatic gas, have appeared 

Why the first 1 your Journal.—I did not tmmediately reply to the first, in 

was notane which I was more particularly concerned, because nothing 

ann in that paper required very serious attention ; it contained 
no new facts or arguments in support of the old hy pothesis, 

; it consisted merely of observations on a former communicas 

tion of mine concerning a new gas.—For this reason, and 

moreover because Mr. Murray promised, that an account 

should shortly appear of an experimental investigation he 

had been engaged in, I have hitherto patiently refrained.— 

Anewerto Lhe promised communication is new made, and it is now 

both. my intention to answer both his papers at the same time. 

To the first. I shall be brief in my remarks on Mr. Murray’s former 
paper. To his incorrect statements | shall oppose merely 
the results of my experiments. His criticisms on me, J shall, 

. in a great measure, leave to the judgment of the public. 

Grounds ofthe ‘Phat the reader may form some idea of the present state 
controversy. of the controversy, J shall quickly run over its grounds, 
principally directing the attention to facts. . 
Mr. Murray's | Mr. Murray having exposed a mixture of carbonic oxide, 
experiment. hidrogen, and oximuriatic gas, to light; and having found, 
that ne carbonic oxide remained, after the addition of am- 
moniacal gas, and that the ammoniacal salt formed effer- 
vesced with nitric acid; concluded, that the salt was a 
mixture of carbonate and muriate of ammonia—that the 
oximuriatic gas had been decamposed, and consequently 
that Mr. Davy’s theory, in which it was considered as a sim- 
ple substance, was erroneous. . | ; 


Repeating 


5 


acid gas, consisting of oximuriatic gas and carbonic oxide, 


acid in his experiment ‘ was established beyond the possibi- 
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Repeating this experiment, I obtained a similar result: Repeated with 
but, as the decomposition of the salt with effervescence was “bering 
occasioned by nitric ccid, 1 did not hastily draw the con 
elusion, that carbonic acid gas was directly formed without 
the intervention of water. 


” Prosecuting the inquiry I ascertained the existence of an A new acid 
gas, which oc- 
, : : ; casioned the 
whieh combined with ammonia, and formed a neutral salt, effervescence, 


that was not decomposed by acetic acid, but with efferves- 
cence by nitric acid; and whith, in all its characters, was as 
essentially different from a mixture of carbonate and muri- 
ate of amuionia, as the new gas itself was from a mixture of 
the carbonic and muriatic acid gasses. Hence I inferred, 
that the effervescence Mr. Murray observed was owing to 
the decomposition of the new ammoniacal salt, formed, I 
conceived, in-his experiment; and that he would have ob- 


served no effervescence, had he used the acetic acid instead 


of the nitric. 
But Mr, Murray was not satisfied with this explanation. The explana- 


He still continued to assert, that the production of carbonic tion not satis- 
’ factory to Mr. 


Murray. 
lity of doubt.” ~ 


I grant, that the effervescence is owing to the disengage- The carbonic 
ment of carbonic acid gas, But I deny, that the carbonic acid evolved 

é ; ' . mull F id not previ« 
acid gas had previously existed in the ammoniacal salt. If ously exist in 
this salt was a mixture of carbonate and muriate of ammo-g the salt. 
nia, it would have effervesced with the acetic, as well as with 
the nitric acid. And J maintain, that the results of my ex- 
periment did in no way warrant the liberty, which Mr. Mure 
ray has taken with them, of asserting, that they confirmed 
his statement respecting the direct formation of carbonic- 
acid gas. ‘ 

I shall silently pass over the general reasoning advanced Mr. Murray 
by Mr. Murray, in favour of the conclusion he drew from his bd cha ail 
experiments on the mutual action of the three gasses. I the inference 
have only to observe, that 1 have made the experiment, and he did, had he 
have given ccount of it in a paper sent to the Royal So- Us4# different 

ar tee i A Pap y 0" acid. 
ciety on the new gas, and that the result of it was a mixture 
of the new gas and of muriatic gas. I repeat, that’ Mr. 
Murray would not have inferred the formation of carbonic 
acid 


/ 


\ 
EE 


819 on “THE NATURE. OF OXIMURIATIC GAS. 


| acid gas, had he used an acid, which did not decompose a 


new ammoniacal salt. 


Answer to Mr. Murray has attempted to point out an inconsistency 
Mr. Murray’s in my account of the new gas. He conceives, that it does 
are Sabha not decompose water 3 and consequently, that its ammonia- 
respecting: the cal salt cannot, when acted on by an acid. This inconsist= 
yo ency.is merely imaginary. . The fact is, that the gas, imme= 
| diately on coming into contact with the water, is decomposed, 
and converted into the same gasses, that the ammoniacal 
compound yjelds when acted-on by nitric acid; viz, ‘the car- 
bonic, and, murjatic, In my first notice of the gas [ men- 
tioned its being apparently slightly absorbed by water, only 


among jis most obvious quaiities, those which made the first 


impression on me, and led me to consider it as a new sub, 


stance. cg 
to hisassers § As the Facts, accumulate. ds opposition to the old hy po= 
ae eels, Mr. Murray’s faith in it seems proportionably ta 
Davy’s opinion strengthen. , He. speaks. with great confidence of- what he 
ehefieal conceives he has done,, .He. says, “* Mr. Davy’ S opinion, 
- which was: first held out asa genuine theory, admitting of no 


doubt as being a simple expression of facts, has been shown 
bypothesis not a single, proof has been given, of its truth, 3 


certainly would carry his point, and effect all that he cons 


ceives he has already. done. How he has shown Mr, Davy’s 


theory to be an hypothesis, I confess myself totally at a losg 
to understand. He has advanced po arguments, that have 
not been answered ; no experiments, the accuracy of which 
has been admitted ; and most of his after papers contajn lit+ 
tle more then what appeared i in his first. What I considered 
Mr. Davy’s theory I still continue to consider it: Tf it is 
not an expression of facts, in all its essential parts, to the 
exclusion of hypothesis, I am greatly mistaken, 
atithshs Tsthona Mr. Murray i indirectly charges me with a want of can- 
anarks ou Mz. dour, calmness, and forbearance, at the commencement of 
Pary’s Fats the controversy. Let others decide, whether I deserve this 
~ charge, and heme “Mr. Marray himself does not, in some 
measure,» merit it. I acknow!] edge, that I attacked, in my 
first paper, the old hy pothesis with a little warmth, though 
{ 


‘ 


_to be.a hypothetical explanation of phenomena. | And as an 


Could assertion ulaly the place of argument, Mr. Murray 
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J trust without any arrogance. [did so, because I was per- 


fectly satisfied of the truth of the theory [ ventured to 


defend ; and because 1 opposed opinion merely, and not 


authorities and persons.—And I hope, if 1 have been guilty 
of any im propriety of style, this will in some degree exte~- 
vere the fault, 


_ . .shall now proceed, briefly to consider the other. 
paper, 


- It is a Baconian HSS not to admit the existence of 
imaginary things. Aud it is a principle of modern che- 
mistry, that, all bodies, that have not yet been decom- 
pounded, are to be considered’ as simple substances. ‘To 
introduce unknown. bodies into chemistry is as bad, as to 
adopt « occult causes in philosophy. Yet such a licence bas 
been used in respect to muriatic and oximuriatic gas. The 
former, it has been asserted, is a compaund of an unknown 
something and water; ‘and the latter, a compound of’ the 
same Bh lows basis and oxigen, The presence of water in 
the, one, and of oxigen ‘in the other, instead of being g prov ed, 
has been taken for Rate Mr. Murray , in his preceding 
paper s, to remoye this objection to the old hypothesis, at 
endeavoured to proye, that oximuriatic gas really contains 
‘oxigen; but, since all his experiments for the purpose were 
found to be incorrect, his attempt wes not successful, In 
his last communicstion, with the same object in view, he has 
‘endeayoured to demonstrate the presence of water in muria= 
tic acid gas, and to obtain water fronj it by means of a sub- 


stance not known to contain oxigen. 


As ammoniacal gas is a substance of this kind, Mr. Mar- 
ray chose it, as he states, for the subject of an experimen- 


tum crucis. He added about 32 cubic inches of alkaline: 


as to 30 cubic inches of muriatic acid:gas over dry mercury. 
‘The salt formed was collected in the open air, and introduced 
into a retort. It had the appearance of being shghily 


moist; and, when heated, it afforded about 1:3 gram of 


water: and again transferred to another vessel, and passed 


in the state of vapour through a heated tybe cuntaining 


charcoal, it yielded more water. 
Such is the result of the experimentum crucis, from 
which 


Answer to the 
last paper, 


Principles 


violated with 
respect to Mu- 
riatic and oxi- 
muriatic gas, 


Mr. Murray’s 
attempts to 
remove this 
objection, 


His experi- 
mentum 
crucis. 


3i4 


Bes result ixt- 
ooarect. 


Ey Davy re- 
prated the ex- 
Permmenct 
witkowe ob- 
mining water, 


Vhe expert- 
ment repsated 
by My. Davy, 
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which it is most confidently coneluded, that muriatic acid 
gas contains water, and that Mr. Davy’s theory is un- 
founded, and not to be maintained except by mezns of the 


mest unreasonable assumptions, , 


At first view the result appears improbable, and opposed 
by several facts; and in a very short time I was convinced 
by experiments, that it wes incorrect. The results, that 
led me to this concluston, I shall describe, after I have 
stated more couclustve evidence. 

The muriate of ammonia, on which Mr. Murray operated, 
was exposed to the atmosphere in both stages of his experi- 
ment previous to distillation, Mr. Davy, my brother, par- 
ticularly pointed out this circumstance to me; and at the 
same time informed me, that he had not observed the slight- 
est treces of moisture in making the experiment ona large 
scale in exhausted vessels; and assured me, that I should 
net, was not the salt exposed to the atmosphere, 

ln repeating the experiment, which, if accurately made, 
could not fail of being decisive, I used two mercurial 
troughs; one for preparing the gasses, the other for combin- 
ing them in.. About 30 cubic inches of each gas were em- 
ployed. The combination made in a small retort, the 


"capacity of which was about 3 eubjc inches, and over well 


- and ne water 
produced : 


bet much wa- 
ter appeared 
when the salt 
Ras passed 
through the 
aire 
Consequently 
Wt was derived 
tiom the 
atmosphere, 


Sour. es of 
Mr. Murray’s 
mistake, 


dried mercury ; and only one cubic inch of ammoniacal gas. 
was added at a time to one cubie inch of muriatie acid gas, 
so that all the murljate was collected in the upper and curv- 
ed part of the retort, Heat almost sufficient to occasion the 
sublimation of the salt was applied for about ten minutes, 
bat no water was produced: agreeably to my brother’s re- 
sult, not even the slightest traces appeared, . 

T next followed Mr. Murray’s example, and collected the 
salt i in the atmosphere, and introduced it jnto another re- 
tort; when, heat being applied, water in no inconsiderable 
quantity was evolved as he described. 

Thus we have a demonstration, that the water liberated i iB 
‘Mr. Muryay’s experiment was not derived from the muriatic 
acid gas, but from the atmosphere. 

His errour appears to have arisen partly from too great 
confidence placed in the accuracy of his experiment ; and 


partly 


¥ 


ON THE NATURE OF OXIMURIATIC GAS. $18 


partly from overlooking, that a light powdery substance 

like muriate of ammonia, independent of its chemical at- ' 
traction, absorbs water hygrometrically. Mr. Davy has Muriate of 
informed me, that this is the case, and that muriate of sed Te 
ammonia so made absorbs so much, that it even deli- quescent. 
quesces. 

Mr. Murray’s confidence in his result, which is opposed 
by several facts relative to muriate of ammonia, is to me 
more surprising than the result itself, 

Icis well known, that muriatic acid gas condenses its own No water to 
volume of ammoniacal gas to form muriate of ammonia, noes a 
which, from trials I have made of its properties, does not ded on eee: 
appear to differ in any respect from common sal ammoaniac. 

This being the case, if water is liberated on the union of the 

two gasses, it should, were Mr. Murvay’s experiment cor- 

rect, be indicated by an absorption of muriatic acid gas, 
--proyided an excess was used. I have made the experiment, 

but have not observed the slightest diminution of the gas ad- 

ded in excess, F 
_ These facts, theugh mentioned last, first convinced me of Water not _ 
the inaccuracy of Mr. Murray’s experiment, for they were ee caer 
first ascertained. They confirm the other decisive eviden- ammoniacal 
ces already brought forward ; and, if farther proof. was re- sale Loin 
quired, I could advanee additional circumstances to show, 

that water is not preduced, when the union of muriatic acid 

gas and ammoaniacal gas takes place. As this appears to me 

to be demonstrated, the necessary consequence is abiding by Necessary cons 
the experimentum crucis, and renouncing that hypothesis, prises et 
to which it stands opposed: indeed Mr. Murray allows, experiment.. 
that, should the event turn out as it has, such a step must 

be taken: he allows, if water is not produced, “ that it 

may be concluded, that the water obtained in other combi- 

ations of muriatic acid gas has not preexisted in it, but is 

ready formed ;” that. Mr. Davy’s theory, in short, is correct, 

and the old doctrine erroneaus.: Should he not make this 
acknowledgment, I think he will no longer assert, guided 

by his own experiment, that Mr. Davy’s theory is un- 
founded, and that it can be maintained only by the most 
| gratuitous assumption; or that to admit it, it is necessary to 

suppose 
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suppose water to exist in ammonia, or.to maopt ‘* the hy ie | 
thesis of unknown quantities of water in gasses.” 
. - With ereat respect, 1 am, sir, 
“Your humble servant, 


’ JOLIN DAVY: 
Edinburgh, Feb. 25, 1812. 


MIT. 


On the Compensation Pendulums of Lieut. Karen and Mr. 
Rew. Ina iraiou Jroma wb 


To W. NICHOLSON, Esq, 
SIR... 


Compensation IN your last number I observed the strap of a com- 
hae ‘pensation pendulum by Mr. Adam Reid. But. this: pen- 
dulum I conceive to be precisely the same in principle with 
that invented by Lieutenant Henry Kater, and described 
‘in vol, XX, p. 214, of your Journal. The only difference 
‘appears to be, that Mr. Reid has used a rod of steel instead 
of wood, and that his pendulum has no means of adjusting 
- the compensation. I is far from my intention to infer, that 
‘Mr. Reid borrowed the idea, but I trouble you with these | 
remarks in justice to the original inventor, ish @ 
“Tam, Sir, | 

~ Yours with much esteem, ' 
/ "A CORRESPONDENT. 
: XIV. 


A short Account of a new Apple, calied the Downton Pip- 
pin, in a Letter from Toomas ANDREW Knieut, Esq. 
F. R.S. &c. to the Secretary*. ) 


DEAR SIR, 


New variety” I Sent last autumn a couple of dozens of a new apple, the © 
ofthe pippin. Downton pippin, for the inspection of the Horticultural 


* Trans. Hort. Soc., vol $I, p. 251- ; 
Society, 


‘ 


prof. Jameson read a paper on porphyry, in which he de- 


fruit abundantly. 
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Society, and I hope,it will be, thought no very humble imi+ 
tation of the golden pipin, its male parent; being formed 
by introducing the pollen of this variety into the blossom of 
an apple provincially known under many names, but most 
generally by that of the orange pippin, which name however 
is by no means properly appropriated to it, for the fruit is 
thickly streaked with red. ; 

The trees of both varieties were trained to a south wall, How pre- 
and the blossoms of the orange pippin were of course pro- sia 
perly prepared for the experiment. The Downton pippin is, 
in the opinion of a committee of the Herefordshire Agricul- 
tural Society, an excellent cider apple, and the Ladlramaten, An excellent’ 
as well as the palate, indicates, that its expressed juice holds 14¢" #Pple- 
in solution a large quantity of saccharine matter. 

The trees of this new variety grow very rapidly, amd are Its good 
so exuberantly* productive, that I am confident the fruit of aa ae 
them may be brought to market, at any given price, with 


more advantage to the grower, than any other good apple 
‘cultivated. It.ripens.a little earlier than the golden pippin, 


but may be preserved 1 in considerable perfection till March, 


if not. gathered too Tipe. 


_ The specimens: sent to the Horticultural Society grew 10 Other new 
a cold soil, and. northern exposure, nor did they afford by apples, 
any means a favourable sample of this apple*. I hope next 
autumn to lay before them several other,new varities of the 
apple, obtained by similar means, and which will prove 
well calculated to supply the place of those, which have been 
Jong cultivated, and in which the vital principle is nearly 
exhausted. I remain yours, 

Downton, Feb. 17, 1809. T. Ao KNIGHT. 
ene ts os ee 
‘a GU" (SCIENTIFIC NEWS. 


Wernerian Society. - 


‘Ar the meeting of this society on the 18th of adit Posptiyyr 


Fug 
* Some grafts of the Downton pippin sent to the Botanic garden at 


3rompton in the spring of 1807, I am informed, have already produced 


f + (Ses Journal, vol. XVIII, pp. 193, 194.) 
Yaniy _ scribed 
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scribed several species of transition-porphyry a8 occtitrihg 
along with gray-wacke, &c., in different parts of Scotlands 


Floetz-por- He also gave a particular account of a floetz-porphyry, which | 


BRIE: likewisé occurs in Scotland, and appeats to belong to the 
old red sandstone formation. The professor conjectured; 


that this floetz-porpbyry may be the mother-stone of*ihe | 


Eavas in rocks porphyritie felspar lavas, which are found in some coun- 
of older date : 
than the new- ; 
est foetz-trap. an older date, than those of the newest floetz-trap series. 


Shark genus, © At the same meeting Mr.W.E. Leach read a description of 
two species of shark found in the Scottish seas, illustrative 
of a proposed subdivision of the genus squalas of Linneeus: 

Geologyofthe Atthe meeting on the Ist of February a communication 

Campsie hills. from Lieut. Col, Imrie was read, containing an account of 
the district of country in Sterlingshite called the Campsie 
Hills, illustrated by some interesting geological facts ob« 
served by the Colonel on the coast of the Mediterranean. 
The Campsie Hills consist of trap rocks of great thickness ; 
under which sandstone occurs; and below this lie beds of 


limestone, with slate-clay, clay iron-stone, and some seams 


Columnar of coal. The trap is in some places distinctly columnar ; 
traps and in many other places, it shows a tendency tothis form. 
He observed, that these circumstances might give occasion 
to some geologists to class the trap of the Campsie district 
This strueture with volcanic products, of which however he saw no syme 
produced both tom, He then pointed out, that nature produces these 


in the moist is : i 
and dry way. forms both in the moist and in the dry way, and gave exam-~ 


tries: and consequently that lavas may occur in rocks of — 


The moist plesof both, In the moist way, he said, that these forms — 


are seen in greatest perfection in warm climates ; and drew his 
exemplified example, in this mode, from the coast of Africa, near the 
from Africa: . , : ° , e 
site of ancient Carthage; . where a small lake with a deep 
clay bottom had been accidentally drained by the breaking 
down of a part of its barrier, and where the clay deposit had 


split into vertical columns eighteen feet high, and from a foet - 


the dry and a half to three feet in diameter. The example im the 
from Felacu- dry way he took from the island of Felacudas one of the 
ashe most westerly of the Lipari islands. In the lavas of that 
sland, which have taken the columnar form, he mentioned 
having seen obsidian and pumice, which had been in flow 
with the lava, and are seen combined in one of its congealed 
streams. Geological 
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Geological Society. 


t 


March the 6th. An additional nutice by A. Atkin, Esq. ae wee 
. . aD! Ce a 
Sec. G. S. respecting a green waxy substance found in the cllagint eet 
alluvial soil near Stockport was read. The purport of this 
notice was to mention the discovery of a similar substance 


at the foot of the hill Menil Montant near Paris by Mr, 


- Patrin. Itthere occurs in alluvial sand accompanied by 


fresh-water shells. 

A communication addressed to the Secretary by the Hon, Whin dike ia 
Henry Grey Benoet,.M. P., respecting a whin dike ia Aiea me 
Northumberland, was read. | 
. The dike here described, is best seen at Beadnel bay 
where it forms a kind of pier about 27 feet wide and 300 
yardslong. It rises in a perpendicular position through se- 
veral beds of stratified rocks, without occasioning any change 


in their dip or direction. But the qualities of the different Its effects en 
. the strata in 


‘strata, where they are in contact with the dike, differ very contact wich 


notably from these exhibited by the same strata at a little it. 
distance from the dike. The limestone in particular of 


_ both the beds, that are cut thrrough, is harder, more gra» 


nular and sparry in the vicinity of the dike, and is, farther, 

incapable of being burnt into good lime. , 
The reading of Mr, Phillips’s paper on the native oxide Native oxide — 

‘of tin of Cornwall was continued. Before entering into gh 

the crystallographical history of this substance, Mr. P. 

makes some remarks on the kind of crystals best adapted 

for goniometrical researches, and states his reason for prefer- 

ring the more minute crystals to the larger ones, and the Mincte ceys- 


: : A tals and Dz. 
reflecting goniometer of Dr. Wollaston to that in common Wreateuene 


use. He then proceeds to state the means, by which he g%iometer 


: aie ae usike referable for 
succeeded in obtaining fractures exhibiting the structure of cauehie 


the crystals, from which it appears, that their primitive form the angies. 
is that of an octaedron composed of two pyramids united by 
their bases, which are square, and that this is farther divisi- 
ble through both its diagonals into irregular tetraedrons. 
March the 20th. The reading of Mr. Phillips’s paper on Oxide of tix. 
the native oxide of tin of Cornwall was concluded. After 
describing 
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describing the primitive figure of this substance, Mr. Bs 
proceeds to an enumeration and description of those modi 
fications, with their varieties, which have been observed by 
him, and specimens of which are at present in his cabinet. 
Twin crystals. After describing twelve modifications, the paper concliides 
» with details of those compound crystals usually called 
macles ; of the still inore compound ones, which are formed 
by the junction of two macles; and of the most compound 
of all, which are macles of macles.. 
Castle hill, A description of Castle hill near Newhaven in Sussex, by 
mie et , Hen. Warburton, Esq., Memb. of the Geo. Soc., was.read, 
Castle bill is a small circular elevation, composed of nearly 
horizontal beds, lying above the chalk in the following order, 
beginning from the most recent:—1, Sand and rounded 
flint pebbles. 2, A congeries of oyster shells. 3, A bed of 
broken bivalve shells, chiefly of the genus Venus, 4, A 
bed of blue clay, enclosing a seam:of martial pyrites 3. or 4 
inches thick, composed entirely of casts of bivalve and tur- 
binated shells. 5, A bed of indurated marl, the lower part 
of which is obscurely slaty, and contains between its lamina 
leaves apparently of some tree of the willow tribe converted 
into coal. 6, A seam of coal three or four inches thick, 
7, Marl, of asulphur yellow colour, iaciuding large crystals 
of gypsum. 8, Sand. 9, Chalk. 
Accidental A notice respecting an accidental cub lignctaes of mies i 
aeneaye Dr. Mac Culloch, Mem. Geo. Soc., was read. A mixture 
of the oxides of tin and lead was put into an earthen cruci- 
ble, and covered by another inverted over it : the muss was 
exposed to a high heat, and on opening the crucibles the 
empty part of each of them was found lined with capillary 
shining crystals, which by the usual methods of analysis 
were g.psoved to. be pure silex: 


enc, . 
To Correspondents. 


I find myself again unfortunately obliged to postpaneiiey 
answer to A. H. Z. till next month. ; 
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ARTICLE I. 
Observations and Experiments ‘on Vision. By Wi11aw 
Cuarirs Weis, M. D. F. R. S.* 


%: I was consulted, in the beginning of the year 1809; Uncommon dis- 
upon a disease of vision, which, as far as I know, has not bel caiaen 
Hitherto been mentioned by any author: The subject of it 
was a gentleman about thirty-five years old, very tall, and 
inclining to be corpulent. About a month before I saw 
him, he had been attacked with a catarrh, and as this was 
leaving him, he was seized with a slight stupor, and a feel. 

ing of weight in his ferehead. He began at the same time 
to see Jess distinctly than formerly with his right eye, and 
to lose the power of moving its upper lid. The pupil of 
the same eye was now also observed to be much dilated. 
‘In a few days the left eye became similarly affected with 

_ the right, but in a less degree. Such was the account of 

the case, which I received from the patient himself, and 

_ from. the surgeon who attended him. The former added, 

that previously to his present ailment his sight had always 

been so good, that he had never used glasses of any kint 
to improve it. On examining his eyes myself, I could not 
discover in them any other appearance of disease, than that 
their pupils, the right particularly; were much too large, 


5 


* Phil. Trans. for 1811, p. 378. - hi 
_ Suprrement—Vort. XXXI, ae and 
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and that their size was little affected by the quantity of light 
which passed through them. ‘At first, I thought that their 
dilatation was occasioned by a defect of sensibility in the re- 
tinas; but I was quickly obliged to abandon. this opinion, 
as the patient assured me, that his sensation of light was as 
strong, as it had ever been during any former period, of 
his life. I next inquired, whether objects at different dis- 
tances appeared to him equally distinct. He answered, that 
he saw distant objects accurately, and in proof told me 
what the hour was, by a remote public clock ; but headded, 
that the letters of a book seemed’ to him so confused, that 


it was with difficulty he could make out the words which 


they composed. He was now desired to look at a page of 
a printed book through spectacles with convex glasses. He 
did so, and found that he could read it withease. From 
these circumstances it was very plain, that this gentleman, 
at the same time that his pupils had become dilated, and his 
upper eye-lids paralytic; had acquired the sight of an old 


‘man, by Josing suddenly the command of the muscles by 


which the eye is enabled to see near objects distinctly; it 
being known to those, who are conversant with the facts 
relating to human vision, that the eye in its relaxed state is 
fitted for distant objects, and that the seeing of near obs 
jects accurately is dependent upon muscular exertion. 

The disease of which I have spoken is perhaps not ex- 
tremely rare. For having related the preceding instance of 
it to Mr. Ware, a fellow of this society, he was kind 


enough shortly after to send to.me a young woman, who | 


appeared to be likewise affected with it. But as I saw 
ler only once, and had not then sufficient time to examine 
her case minutely, I speak with diffidence concerning its 
nature. | 


If. After I had reflected frequently upon these cases, it — 


occurred) to me, that, as the juice of the herb belladonna, 
when applied to the eye, occasions the pupil to dilate con- 


siderably, and to become unalterable by light, an effect — 


might at the same time be produced by it upon vision, si- 
milar to that which I have just described. I had, indeed, 
in the course of a few years immediately preceding, ap- 
plied belladonna several times to my own eyes, without ob- 

‘3 ; serving 
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Serving any change in my sight, beyond what I referred to 

the increased size of the pupils; but as I had’ not looked 

for any other, I thought it possible, that some additional 

one might have happened, without my having perceived it. 

- P resolved therefore to make the experiment anew. But to 

conduct it with precision, it was previously necessary to 

Know, to what extent I possessed the faculty of adapting 

my eyes to different distances. On this subject I had made State of the 

many experiments with great care, nearly twenty years be. 7's cyes 

fore, and had ascertained*, that with my left eye, which 

was more perfect than the right, I could bring to single 

points on the retina pencils of rays, which flowed from 

every distance, greater than that of seven inches from the | 

cornea. In the mean time, however, my eyes had altered 

considerably, with respect to their seing near objects dis» 

tinctly, and I had, in consequence, been obliged, not only 

to use convex glasses, but to change them several times for . 

others of higher power. No dependance therefore being = of adapt- . 

_ now fo be placed on my former experiments, in regard to pena 
the present state of my sight, I repeated them, and found, : 

to my great surprise, that the power I once possessed of 

adapting my eyes to different distances was entirely gone; | 

in other words, that [ was now obliged to regard all ob. 

jects, whether near or remote, in the same refractive state | 

of those organs. I found also, that my eyes, considered } 

as mere optical instruments, were nearly the same as they 

liad been in my youth, and that the convex glasses which I 

used did very little more than supply, with respect to / 

near objects, the place of a living power which I had lost, 

without compensating, except in a very small degree, for : 

any alteration in the external shape of the eye, or any 

change in the configuration of its interior parts. I as~ 

certained, for instance, that to give my left eye the refrace 

tive power which it formerly possessed while in its most re. 

laxed state, that by which it was enabled to bring a pencil 

of parallel rays to a point on the retina, a glass of thirty~ 

: six inches focus was fully sufficient; whereas to produce an 

equal effect upon rays proceeding from a, point at the dis- 


_* Essay on Single Vision with two eyes, &c. p. 137. { 
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tance of seven inches from my eye, the other extremity of 
my ancient range of perfect vision, I was now obliged to 
employ a glass having a focus of only six inches. _ I regret 
much, that I had not made such experiments frequently be. 
fore, as I think it very probable, that I should have found 
a.period in. the progress of my vision to its present state, 
in which my capacity of seeing distant objects was the same 
as in my youth, and when therefore the whole of my ime 
perfect vision of near objects would have been owing toa 
loss of the muscular powers of my eye. 

_ As there can be no good reason for supposing, that the 
changes which have occurred in my eyes are different from 
those, which the eyes of by far the greater number of per- 
sons, who are not short-sighted, undergo at the approach 
of old,age, it is evident, that the experiments of Dr. 
Young * on the eye of Hanson, whom the learned author 
considered as a very fair subject for such trials, furnish no 
proof, that the want of the crystalline lens disables a per- 


‘son from having perfect vision at different distances; for as 


' Hanson was sixty three years old, it is highly probable that 


Experiments 
with bella. 
donna, 


the results of the experiments would have been exactly the. 


same, if he had still possessed that part of his eye. | 


_ TI. Haying discovered, that my own eyes were unfit for. 
the experiments, which I wished to be made with bella- 
donna, I instructed an ingenious young physician, Dr. 


‘Cutting, from the island of Barbadoes, and now residing 


there, in the manner elsewhere described by me +, of as- 
certaining his range of perfect vision by means of luminous 
points. This he found, in consequence, to begin, with ree 
spect to his left eye, at the distance of six inches, and not. 
to terminate, at the distance of eight feet ; beyond which he 
could not see clearly the object, with which he had hitherto 
made his experiments, the image of the flame of a candle 


in the bulb of asmall thermometer. The flame of a lamp, | - 


distant about sixty yards, gave.a faint indication of its rays 
meeting before they fell upon the retina; the rays from a 
star had very evidently their focus.a little before that mem= 


* Phil. Trans. 1801, p. 66: see Journal 4to series, vol. v- 
+ Essay on Single Vision, .c, p. 116. 
; i brane. 


~ 


_ OBSERVATIONS AND EXPERIMENTS ON YISION, 32 


or 


brane. He now applied the juice of belladonna to his 
left eye. Half an hour after, when his pupil was but , 


_ little dilated, perfect vision commenced at the distance of 


Seven inches; in fifteen minutes more, it began at the dis. 


_tance of three feet and a half. When his pupil had acquired 


its greatest enlargement, the rays from the image of the 
flame of a candle, in the bulb of a small.thermometer at 
the distance of eight feet, could not be prevented from con. 
verging to a point behind the retina. - The rays from lamps 
still more distant, and from stars, had their focusses at the 
same time on the retina. This state of vision continued, 
in its greatest extent, to the following day; and it was not 
till the ninth day after the application of the belladonna, 
that he completely recovered the power of adapting his 
eye to near objects. While his left eye was thus affected, 
the vision of the right remained unaltered. 

* Dr. Cutting remarked, while his left eye was returning to Dilatation of 
its natural condition, that the diminution of the pupil, and ee a: 
the increase of the range of perfect vision, did not keep portional to the 

range of vision. 

regular pace with each other; but that, after his pupil had 
nearly returned to its former size, his capacity of adapting 
the eye to different distances was still very limited. As 
these effects therefore are not inseparably connected, ' they 
may occur in others in a different manner from that “whtel 
he observed. A great degree of dilatation, for example, 
may take place in the pupil, without a total want of the 
power to adapt the eye to different distances. 

Though I could not doubt the accuracy of Dr. Cutting’ The ¢ experi- 

ment repeated 

observations, more especially as the altered state of his Vin, the other 
eye had lasted:a considerable time, and as he had not beeneye. 
prevented by other occupations from attending minutely to 
the appearances, which were consequent upon it; yet, as 
he was the first person who had ever applied belladonna to 
his eye, for the purpose which has been mentioned, and as 
the results had been remarkable, I imoqaemien him to repeat 
the experiment with his other eye. He complied with my ; 
desire, and found, that the appearances which followed — u 
were similar to those, which had been produced by the ap- 


plication of belladonna to his left eye: 


\ 


a7 


It 
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The belladonna It will, perhaps, be thonght extraordinary, that Dr. 

edna Cutting’s eye in its relaxed state, before the application, of 

more than sus- the belladonna, brought parallel rays to a focus anterior to 

seem ee ‘the retina; but that similar rays met in a point upon the 
retina, while the eye was under the full influence.of that 
substance; as it may hence seem, that the belladonna had 
done more than merely suspend the exercise of the power, 
by which the eye is fitted to see near objects distinctly. An 
observation drawn from the former state of my own sight 
will, I expect, make this matter plain. 

Different ap- When I enjoyed the faculty of adapting my eyes to ob. 

Fea tnadye BBR at different distances, the rays of a star, which was 

viewed attentively by me, always met in a point a little be. 

fore the retina*; whence I at first concluded, that my eye 
was unfit for accurate vision by parallel rays. But I after- 
ward found, that if I looked at a star carclessly, its rays 
had then their concourse on the retina. In the former case, 
from long habit, originating in my having chiefly viewed 
near objects with attention, some small exertion was made 
for the accurate view of a distant object, though none 
was requisite; in the latter, all demand for exertion ceas. 
ing, my eye fell into the most relaxed condition, that by, 
which it was fitted for parallcl rays... Dr. Cutting’s eye 
seems to have been similar to what my own once was, in re. 
gard to such rays; but as he had not acquired the faculty 
of viewing a distant object, without making some exertion, 
the rays from a star crossed one another in his eye before 
they came to the retina. The capacity, however, of mak. 
ing any exertion was taken away by the belladonna, and 
pencils of parallel rays were, in consequence, brought to 
points upon that membrane. 

Effects of age Jv. Being now in possession of a new instrument, I. next 

Racha EDs: attempted to gain, by means of it, some illustration of the 
changes, which the vision of short-sighted persons under- 
goes from age. 


General mis- It has been very generally, if not universally, asserted 
a respectig by systematic writers upon vision, that.the short-sighted 


are rendered by age fitter for seeing distant objects than 


* Essay on Single Vision, &c. p. 138. 
they 
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they were in their youth. But this opinion appears to me 

unfounded) in fact, and to rest altogether upon a false 

analogy. If those who possess ordinary vision, when 

young, become from the flatness of the cornea, or other 
_ehanges in the mere structure of the eye, long-sighted as 

they approach to old age, it follows, that the short-sighted 

must, from similar changes, become better fitted to see 

distant objects. Such appears to have been their reasoning. 

But the course pursued by nature seems very different from 

that which they have assigned to her. For of four short- 

sighted persons of my acquaintance, the ages of whom are 
. between fifty-four and sixty years, and into the state of 
whose vision I have inquired particularly, two have not 
observed that their vision has changed since they were 
young, and two have latély become, in respect to distant Short sight for 
objects, more short-sighted than they were formerly. ipod anc 
the manner, in which this change has occurred, is unnoticed, 
I believe, by any preceding author, I shall here: relate the 
more remarkable of the two cases. 

A gentleman, who is a fellow of this society, became Short-sighted 
short-sighted in early life; and as his profession obliged <i aaa anne 
to attend very much to minute visible objects, he for many remote objects, 
years wore spectacles with concave glasses almost constant. 

ly, by the aid of which he saw as distinctly, and at as 

great a variety of distances, as those who enjoy the most 

perfect vision. At the age of fifty, however, he began to 

observe, that distant objects, though viewed through his 

glasses, appeared indistinct, and he was hence led to fear, 

that his eyes were affected with some discase. But happen~ 
-ing one day to take up, in an optician’s shop, a. single 

concave glass, and to hold it before one of his eyes, while 

his spectacles were on, he found to his great joy, that he 

had regained distinct vision of distant objects. With regard 

to such objects, therefore, he had lately become shorter 

sighted than he had formerly been. But along with this 

change, another occurred of a directly opposite kind. oni 5 for near 
when he wished to examine a minute object attentively, such ; 

as he used to see accurately by means of his spectacles, he 
now found it necessary to lay them aside, and to employ 

his naked eye. He had hecome, therefore, in respect to 

' near 


\ 
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near objects longer-sighted. ‘Fhe power, consequently, in 
this gentleman, to adapt the eye to different distances, is’ 
either totally lost or much diminished ; but the point, or 
small space to which his perfect vision is now confined, ins 
stead of being the most remote to which he could formerly’ 
accommodate his eyes, as is commonly the case with the or- 
- dinarily sighted when they are becoming old, is now placed 
between the two extremes of his former range of accurate’ 
Similar in- vision. The eyes of the other short-sighted person, a phys 
0 aby sician of considerable learning,’ whose vision has been alter-’ 
ed by age, have been affected in a similar manner, but Gat 

in so great a degree. 
Range of per- As the only change, which had occurred from age in the 
Joniticn cane sight. of such of my acquaintance as were considerably 
ways byage. myopic, was alessening, on both sides, of their range of 
perfect vision, I conceived, that this might be the ordinary’ 
procedure of nature in such cases, and that it might be imi- 
tated, in a young short-sighted person, by the application 


Experiments of belladonna to his eyes. I have hitherto not been able to: 


with belladonna 
elegans obtatn permission to make the experiment on-any young 


sighted person. person, who is very short-sighted. Two gentlemen, how- 
ever, who are somewhat short-sighted, have readily sub- 
mitted to it; one of them, Mr. Blundell, a diligent and in- 
genious student of medicine; the other, Mr. Patrick, a well 
- educated young surgeon in London. The first experiment 
was on Mr. Blundell, and the apparent result was, that the 
range of his accurate vision was considerably diminished at 
both ends, but not annihilated. Mr. Blundell, however, 
afterward informed me, that he repeated the experiment 
with more care in the country, and found, that in one eye 
the nearest point ‘of perfect vision was moyed forward about 
two thirds of the whole range, and in the other about one 
third ; but that, with respect to both eyes, the most remote 
points of the ranges were unchanged. He added, that while 
one eye was under the influence of the beiddotings the other 
became- shorter-sighted than it had been before; but the 
difference was not so great, as to induce me to place entire 
confidence in the justness of his observation. I think it 
right to mention here, that from mistake I applied only two 
thirds of the ordinary quantity Of belladonna ta his eye, in 
. : the 
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the first experiment ; and that he probably, in consequence. 
 6f my exampley applied no more when he made the se. 


cond; as this might have been the reason, that during both 
elfiehinida’s he retained, in part, the capacity of adapting 
his eyes to different distances. 
~ The experiment on Mr. Patrick was conducted by myself, Another expe- 
after he had been frequently exercised in observing the ex." 
tent of his perfect vision. The results were similar to those 


_ which had been remarked by Dr. Cutting. The power of 


altering the adaptation"of his eye, according to the distance 

of the objects viewed, was for some time entirely lost, and his 

sight became accurately fitted for such only, as were placed 

at the farther extremity of his former range of perfect vi- 

sion. While one eye was under the influence of the bella-’The juice af- 

donna, the vision of the other was unaffected. © | | Holoienit os 
From these experiments it seems probable, that belladonna Did not pro- 

will in ho case produce the same effect upon a young short- pene hs cus 

sighted person, that age has produced in the two instances of 

which I have spoken. I expect, however, to have'an op-’ Farther expe- 

portunity of repeating the experiment on two persons, whowne. ip Be 

are very considerably short-sighted; and I shall take the 

liberty of communicating the result to the Royal Society, 

together with some observations I have already made, and 

others which I hope to make, respecting those persons, who Power of the 


‘seem to retain to extreme old age the power of sééing per- 7° retained 


in old age, 
fectly, as far as the accommodating power of the €ye’is con- 


cerned, both distant and near objects ; and of others, who, 
after being without this power for many years, appéar to or recovered. 
regain it at a similar period of life. ‘ Probably the making 


_known my intention may facilitate its accomplishment, by 


inducing other Fellows of the Society to furnish me with 
opportunities of increasing my knowledge of these subjects. 
In the mean time, I shall offer a few words upon two other 
topics in vision, which seem to derive Hlastration from my. 
ener with belladonna. 


V. 1. Not only do the pupils move together, when both Moving of both: 


eyes are in a healthy state, but the pupil of one cye affected P"? ils together, 
with gutta serena moves with the pupil of the other, as long 

as this remains sound. These facts are generally, but in not owing to 
my peencu erroneously, attributed to the immediate ee ca mea 
Wa ; pathy 
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pathy between the pupils. For when the pupil of oneeye 
becomes dilated from the application of belladonna, the 

pupil of the other, so far from dilating, becomes smaller. 

Pupil ofone It follows, therefore, that the size of the pupil is dependant, 
rf an ai not only on the impression of light on the retina.of its own 
oflighton the eye, but on that also which is made on the retina of the 
sa other; and that the moving of the two together, which for 
the most part takes place, is only an accidental consequence 

of the fact which I have mentioned. 

Capacity of the 2. As the action of the external muscles of the eye has 
Pa earth been frequently resorted to, for an explanation of its capa- 
muscles ; city to see objects perfectly at different distances, I request. 
ed Dr. Cutting to attend to this matter. He accordingly as- > 

certained, while his eye was in its natural state, the distance 

from his face of the nearest point, at which he could make 

the two optic axes meet, this being the greatest trial-of 

strength, to which those muscles can be exposed. Shortly 

after, he repeated the experiments, while, in consequence 

of the application of belladonna, he was without the power 

of adapting his eye to different distances, and found, that 

the strength of those muscles was not diminished, It-fol. 

lows, therefore, not only that the external muscles have 

little or no concern in fitting the eye to see distinctly at dif. 

ferent distances, but that the same is true with respect to 
the cornea; as we cannot suppose, that its mechanical pro-’ 

perties were altered by the belladonna, or at least, that it 

became more inflexible from the application to it of the juice 

of that herb. I had before made a similar experiment on 

myself, by comparing what had been the strength of the ex- 

ternal muscles of my eyes twenty years ago *, with what it 

was after I had lost the power of altering their refractive 

state; but though I found no difference, yet, as their coats 

might have in the mean time become more rigid, I thought 

it right to have the experiment repeated, in a manner to 

which no objection could be taken. 

but apparently The only other part of the eye, or its appendages, which 
‘tothe crystal- remains for enabling us to see equally well at very different 
ep - distances, is the crystalline; and that it dees produce this 


* Iissay on Single Vision, &c. p. 136, 
effect , 
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effect, either wholly, or very nearly so, is manifest, from 
the necessity even young persons are under, who have lost 
it, of using glasses of very different convexities.for near 
and remote objects, But in what way this.important office 
is performed by it seems still unknown. The learned Dr. 
Young, indeed, as well as others before him, has supposed, 
that the Giystalline has the power of altering its figure; but 
the proofs hitherto given in favour of this opinion appear 
very defective. In 1794, I attempted to submit its justness 
to the test of direct experiments, by applying to the crystal. 
lines of oxen, which had been felled from thirty seconds to 
a minute before, chemical and mechanical stimuli, and those 
of galvanism and electricity ; but in no instance was any al. 
teration of figure, or other indication of muscular power, 
observed. All of these siimuli were applied to the crystal. 
line while it was surrounded by air, and some of them while 
it was covered with warm water. Last summer, after I 
knew that men lose, from increase of years, the faculty of 
altering the refractive state of the eye, I thought it possible, 
that the oxen on which I had made the experiments were too 
old for them. I therefore repeated most of them on the 
crystallines of a calf anda lamb; but still no motion was 
to be seen. Dr. Young has made similar experiments with 
a similar event; but he thinks, that no argument can hence 
be derived against his opinion, as neither can motion be ex- 
cited in the uvea, by any artificial stimulus. In the first 
place, however, it is not agreeable to just reasoning, to re~ 
gard an unknown thing as an exception to a general rule, 
rather than, as.an example of it; in the second, the motions 
of the uvea are involuntary, Sheree the adaptation of the eye 
is, in part at least, under the command of the will; and in 
the‘third, the crystalline seems very unfit Te leh heel the 
motions which he assigns to it; for if its figure be altered 
out of the body, by external force, it does not restore.it- 
self, but retains the shape which has been given to it, like 
a piece of dough, or. soft clay. Possibly farther experi- 
ments with belladonna may contribute to remove the ob. 
scurity which at present surrounds this subject. 
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Method of producing Heat, Light, and various sy 
Articles, from Beh ic By Mr. B. Coor, of Birming 
ham *, q 


SIR, 


H AVING paid much attention to the procuring of gas, and 
other products, from pit-coal, I now beg leave to lay before 
the Society for the Encouragement of Arts &c. the results 
of some of my experiments on pit-coal, and the methads of 
producing the sundry articles, of which I have sent samples, 
and a japanned waiter varnished therewith, The quantity 
of clear tar, which may be produced from every hundred 
weight of coal, is about four pounds; from which a liquor, 
or volatile oil, may be distilled, which answers the purposes 
of oil of turpentine in japanning. Every gallon of tar will 


< 


. Produce nearly two quarts of, this oil by distillation, and a 


. Japan varnish. 


Quantity of 
valuable pro- 
ducts, 


xesiduum will be left nearly, if not quite, equal to the best 
asphaltum. I havesent a waiter, or hand-board, Japanned 
with varnish made from this residuum, and the a lalils oil 
above-mentioned. This dries sooner, and will be found to 
answer as well as the best oil of turpentine, a circumstanee 
which will be of immense advantage to this country; as, in 
the vicinity of Birmingham only, nearly ten thousand tous 
of ‘pit-coal are coked or charred per week ; and all the tar 
has hitherto been lost: but by my process, I dare venture to 
say, that, from the various coal works in this kingdom, 
more tar might be ‘produced than would supply all our dock. 
yards, boat builders, and other trades, with tar and pitch, 
beside furnishing a substitute for all the oil of turpentine 
and asphaltum used in the kingdom, and improving the coke 
so as to make iron with less charcoal. 

T have sent a large specimen of the asphaltum, and three 
vial bottles containing as follows :— 

No. 1.—A sample of the oil or spirit, being part of that 
which was used in making the Mejores with which the 
waiter sent was japanned. 


* Transactions of the Society of Arts, vol. xxviii. p.73. The 
silver medal F* voted to Mr. Cook. : 
No. 2. | 
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_ , No. 2.—Is the same oil or spirit, a little more rectified. 
_ No. 3.—The same, still farther rectified, and of course 
more clear, and freer from smell; but I find, that the spes 
-cimen, No. 1, answers quite as well for varnish. 
. -Tar-spirit is now about eight shillings per gallon, and ture Price of the tar- 
pentine-spirit about fifteen shillings, this latter has been, SP!" 
within the last two years, as high as forty-eight shillings 
per gallon, and the tar-spirit will answer equally as well 
for varnish, as you will observe by the enclosed certificate 
from Mr. Le Resche, on using the coal-tar-spirit, instead 
of the turpentine spirit. 
. Lrequested Mr. Le Resche to use the tar-spirit just im It is preferable 
the same way he would the foreign spirit, and then give the ‘© re an 
varnish to his work-people to use, without making any re- re vi se 
mark to them, which was done: he, making the varnish 
himself, found it mixed, and made the varnish as good in 
appearance as that prepared with the foreign spirit. He then 
gave the varnish to his work-people to use, and when they’ 
had finished their work with it, he found from their report, 
that it answered perfectly, and dried sooner; and when the 
waiter done with it was given to the polisher, it was found 
to polish much smoother under the hand, and take a more 
beautiful gloss than their former varnish, as the article now 
- .sent will\show on inspection. 
Iam of opinion, that the production of these articles will Coal-tar supe-» 
be of great public service. Permit me to add, that the tim. RIO 08 SEABR 
_. ber of ships paid with this tar is not nearly so liable to be | 
__ worm-eaten as those done with common tar. 
I remain, Sir, 
Your humble Servant, 
B. COOK. 


The following Certificate was received from Mr. Le Resche, 
who prepared and applied the Vi arnish of the Waiter sent 
to the Society. 
- THIS i is to- certify, that the spirit or oil, extracted from Testimony of 
Mr, Le Resche, 
coal-tar, is every way adequate to the purpose for which it 
is intended, as a substitute for the foreign spirit or oil used 


in japannipg. 
Mr. 


Sw 
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Mr. Cook having desired me to make trial of it, the tray, 
ér waiter, accompanying this paper, was got up in my ‘ma- 
nufactory, and is a specimen in proof of its usefulness. 
The varnish used for this purpose I made myself; and, in. 
stead of mixing it with the usual spirit or oil imported, 
which is now become excessively dear, I mixed it with the’ 
Spirit, or oil, extracted from coal-tar; and I can truly af- 
firm, that, far from its being a ‘substitute inferior in proper. 
ties to the spirit in general use, I esteem it far ue in 
several respects. 

In the trial I made of it, I found it would a6 quicker, 
and the varnish mixed with it would polish with more ease, 
bear a good Justre, and, in short, answer every requisite 
purpose of the foreign spirit. If to these be added the rea- 
sonable price at which it may be sold, I cannot but pro- 
founce it a discovery, that must eventually prove greatly 
advantageous to the manufacturer, as well as interesting to 
every lover of the arts, or admirer of talent and ingenuitys 


Witness my hand, the 16th day of January, 1810, 


J. S. LE RESCHE, Japanner, 
Church street, Birmingham. 


Reference to Mr. Cook’s Apparatus for preparing Gas and 
and other Products from Pit-Coal, Ph LX. 

A, Fig. 1, Pl. IX, is a common fire-place, a stove built 
with brick, having cast-iron bars to put the fire in at, and a 
flue that goes into a chimney ; A is the cast-iron pot, (which 
holds from twenty-five to owe hundred pounds of coal, ac. 
cording to the size of the premises to be lighted) which 
hangs by the bewels or ears on a hook, suspended by a chain 
in this stove or furnace, about three inches above the bars 
of the grate, and three inches distant from the sides of the - 
stove; the fire then flames all round this pot, and as it does 
not rest on the burning fuel, it is the flame only that heats 
it, so that it does not scale, but will last for years. The 


smoke &c. are carried off into a chimney. ‘The cover d of 


the pot is made rather conical, to fit into the top of the pot 
close, and from the top of the cover the elbow-pipe pro« 
ceeds as far as themark a. ‘The other end of the pipe with 
the elbow entering the water-joint is rivetted to it after; 

when 


/ 
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when the lid or cover of the pot is put on, the bewels or 
ears come over the elbow of the pipe that is on the lid, and 
-@ wedge is put between them and this elbow, to keep down 
the cover air-tight, and a little clay or loam may be luted 
in the joint, if any gas should escape round the cover of the 
pot. The other elbow B goes into a water-joint, formed Purification of 
of a tube affixed to the cover of the purifier C ; and another ' 8° 
tube, which passes through the lid of the purifier: the elu 
_bow-pipe then goes over the inner tube, and when put on, 
the jointing is made good by pouring water into the space 
between the tubes, which renders it air-tight. The gas, as 
the arrows show, passes down into the purifier C, which is 
rather more than half full of water; the use of this water. 
joint is for the convenience of removing the lid d, to which 
this pipe is attached. The purifier C is a wooden trough, 
with a sheet-iron top, to which the tubes are soldered, and 
it is fastened to the trough to keep all secure and air-tight. 
The sheets of iron, e, f, 2, h, ¢,k, are alternately soldered 
to the iron top, and fastened to the wooden bottom. Now 
when the trough is half filled with water, the gas passes 
into it at B; and, as it can only find its way out again at R, 
it must pass through the water. The inner pipe B reaches 
_ under the surface of the water in the trough ; now when the | 
gas is forced_into the water, it would rise to the top of the 
purifier, and go along in a body to the end, and out at the 
pipe R, if the sheets of iron, e, f, g, A, z, and k, which 
stand across the trough, with openings in them alternately 
at top and bottom, did not stop it, force it to descend down 
into the water, and hinder it from going any way but 
through these apertures, purifying it all the time it is pass- 
ing through the whole body of water, until itis properly : 
washed ; it then escapes through the pipe R at the end of the 
trough C, passes down the pipe S, and is carried up into 
the reservoir or gazometer K. In the bottom of the purifier 
is an aperture, closed bya plug at D, to let off the ammonia. 
eal water and tar as it is deposited, and the pipe, with the 
cock E at the top of the purifier, is to burn away the spare 
gas, when not to be used. 
There is a stop-cock placed in the main pipe at F, that icin of 


burning the sue 
when the reservoir is full, and gas is making, and cannot peAuous gat. 


be 
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be used, the cock may be turned, and prevent any gas from 
passing from the reservoir, and by opening the cock E om 
the top of the purifier, and firing it, all the gas which is 
made more than is wanted for use may be burnt away. If 
this was not-done, the gas would continue to find its way, 
into the reservoir K, which would overflow and produce a 
disagreeable smell, which this simple way of. burning it 
away as fast as itis made when not wanted, prevents. 
Receptacle for it may in some measure happen, that, although the gas 
vce. has passed through the purifier C, a small portion of tar. 
will pass along with it, and would either clog the pipe S, or 
accumulate in the reservoir. To avoid this, there is placed 
at the bottom of the pipe S and G, before it rises into the 
reservoir, a jar, into which a pipe, madeas shown in the 
drawing, conducts the tar; this collects all that passes 
through the purifier; it is filled with water, over which the 
gas passes up into the reservoir, but the tar drains down 
this lead pipe and deposits itself in the jar of water. The 
longer this pipe S is, the better, as it serves as a refrigitory. 
Receptacle for H is a plain cask, made to any proper size, and filled with 
ig is igo water, with a cock to draw off the water when it becomes 
foul. The upper vessel K is made of sheet iron, rivetted 
together in the nanner engine-boilers are made. If it is only 
from five hundred to one thousand gallons in size, it will 
require only two cross iron bars at top, and four ribs down 
the sides to keep it in form, with a strong ring at top; and 
as there is no stress on this vessel, it will ascend and descend 
easily without any other support or framing, the plain sheet 
iron sides being rivetted to the four ribs, and it is quite open 
at the bottom. A strong rope runs over the pullies LL 
with a weight M to balance the vessel K, and_assist it in 
rising and falling. The pipe J is that through which the 
gas passes from the reservoir or gazometer, and rising 
through the pipe T, is conveyed to all parts to be lighted. 
Method of pre- There is also another drain-pipe at N, for, after all the 
venting the washing &c., a very small portion of tar and moisture may 
pipes from, 
being clogged. Tise into the pipes, and perhaps in time clog them, but by 
laying all the pipes in the first, second, and third stories on 
a small descent, if any tar or rte should rise, it will 
drain down all the pipes from top to bottom, and be depo- , 
sited 


oan 
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sited in the earthen jar at N, by that means the pipes will 

not clog up in half acentury. These jars must be some. 

times removed and emptied, fresh water putin, as also the 

water in the vessel H must be changed, to keep it clean and 

sweet; and the water in the purifier C should be changed The water to 
every two or three days: by these means the gas will be oe csty 
prived of all its smell, at Jeast as far as wash will effect 

it, and the apparatus will be clean, 

The stop-cock at O is for the use of a master, if he Cock for lock- 
wishes to lock up the gas in the reservoir, to prevent his "8 Abo 
workman &c. wasting it in his absence; as also if any pipeing the lights. 
should leak, or a cock be out of order, in any part of the 
premises, f turning this cock ail the gas is kept in the re- 
servoir while the pipe is repaired, or any other alteration 
made; it also extinguishes all the lights when turned, if 
any are left burning by carcless workmen, nor can they be 


' lighted until it is opened again. 


The whole of this apparatus is simple, and not liable to Conduct of the 
be put out of order in such a way, but that any person may?'°°*™ 
put it to rights again. All the art required to make the gas 
is to take off the cover of the pot, and, without removing 
the pot, to take out the coke, and ‘fill it with fresh coal ; 
wedge the cover down by putting an iron wedge athe ey 
the bewels or ears and the elbow of the vessel, and, if re- 
quired, plaster a little clay or loam round the cover, to keep 
it air-tight; a fire is then to be made under it, and the whole 


’ Gs done. The boy, or man, who does it, must now and 


then look at the fire, and keep it up, until the pot is hot, 
and the gas is made. Now in werks where lights are want. 
ed almost always, I would recommend two fire-places, and 
two pots, so that when one pot is burned out, the other pot 
may be ready to act; for this purpose the paythiey must be 
provided with two of the water-joints B, one communicat- 
ing with each pet, and the elbow-pipe of each pot must have 
a stop-cock, as V. When one pot is burning, the cock in 


the other pipe must be stopped, that the gas may not find 


its way out of the purifier; and when all the gas is extract- 


‘ed from that pot, the cock V, leading from it, must be 


stopped, and the pot left to cool; while a fire is put under 


‘hoy other pot, its cock is opened, and a supply of gas from 


. SurrLEMENT—-Vou. XXXI. Z it 
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it is passed into the reservoir; by these means one of the 
pots is constantly supplying the reservoir with gas, and the 
lights are always kept burning. One purifier is all that is 
necessary. The cock V must be shut when either of the 
covers is taken up to fill the pot again with coal; and when 
the elbow-pipe is lifted out of the water-joint, as the cover 
is attached to it, a plug must be provided to fit into the 
water-joint pipe the moment the elbow is removed from it, 
or the gas will rush out of the pipe at the water-joint. But 
a better way would be, to lengthen the pipe of the water- 
joints B, and place a large cock under each of them, almost 
close to the top of the purifier; so that, when one pot was 
burnt out, by turning the cock it would keep all the gas in 
the purifier, while the cover was removed. No plug is ne- 
cessary in this method. When people are very particular, 
(especially when houses or accompting-houses are to be 
lighted), and wish all smell to be destroyed, if they are not 
satisfied with washing it, and still think there is a little smell 
left, (and very little indeed, if any, will be left), after the 
washing, a small trough may be added, made in the same 
way as the purifier, with sheets of iron across to force the 
gas through the pipe R communicating with it. This trough 
may be filled with water, with a few lumps of lime put into 
it, and this water and lime changed often; on the gas being 
forced through this lime-water, if there was any remaining 
smell in it, this would completely take it away, and, as has 
been before observed, by changing all the waters now and 
then, and keeping this small trough constantly supplied with 
clean water and lime, the gas after passing it will ascend 
the pipes to the lights pure. 


SIR, 


HAVING been from home, I was prevented from an- 
swering your obliging letter until this day.—I am much 
pleased, that the Society have approved of my specimens 
produced from pit-coal. I also feel highly gratified and ho- 
noured with their Reward. I hope to lay before you, ina 
short time, an account of the establishment of a work, that 
will be of such magnitude, as will supply this part of the 


‘country with the oil or spirit, in sufficient quantity to super. | 


- sede 


the retorts, almost any number of which may work in a line, 
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sede the use of turpentine &c. in japanning; and I do hope, 
that in time works of the same description will be establish. 


_ ed through all Staffordshire, the products of which will sup. 


ply the place of a great portion of the spirit used in the 
kingdom, while the pitch will be of sufficient quantity to 

form a great part of that article now used in the: dock. 

yards. 

All I want is support from the great coal companies and Requisites. ° 

masters, to erect sufficient apparatus at the different works, 

to preserve the tar at all the coke furnaces, and proper 

means to separate the spirit from the tar. It would be a 

great saving to the nation, as in every hundred weight of 

coal coked there are lost by the present mode above four Present loss. ” 
pounds of tar; and the cokes are not half so good as if they 

were coked in close vessels, to the exclusion of the atmos. 

pheric air. I need not describe the method by drawings of 

the manner of extracting the tar from pit-coal in close ves- 

sels, as that method is so generally known; it must be clear 

to every one, that it is procured by distilling the coal. 
'. [have, as follows, described the method I use in extract. 
jog the spirit from the tar, the process of which is so simple, 

that every one must understand it. 


Fig. 2, Pl. 1X, is a section of the furnaces, and one of Method of ex- 
tracting the 
Spirit of tar. 
the same flue will do for all, only taking care, if any are 


not at work, to stop up the draaght-hole; which communi- 
cates with the flue. These furnaces are built without bars, 
grates, or doors. A is the place where the fewel is put in Apparatus 
to heat the retort G; the fire lies under it, and the smoke pies: 
is carried off into the flue D.. B is the aperture where the 
ashes are raked out. G isa section of the iron basin, or 
lower part of the retort; the dark-shaded square part 
shows the space the fire occupies, and the black square D 
the flue as it rans along the back of all the line of furnaces, 
and enters the chimney R, as the arrows show. I, Figs. 2 


and 3, shows the upper part of the iron, earthen, or glass 


retort, fitted on the cast-iron basinG. K, thereceiver. By 
this mode of setting the retorts, all the.great expense of 
bars, doors, frames &c. is saved, and a brisker draught of 
air is obtained, which may be slackened at pleasure by 

Z2 covering 


: 
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covering up in part, or wholly, the fire-place A with a 
brick. E is a square iron plate with a circular hole in the 
centre, built on the top of the furnace. The cast iron 
basin of the retort G is made to the size of the hole in the 
plate: the most convenient size of the basin of the retort I 
find is about five or six gallons, in the shape of a deep pot, 
with a ‘flanch or rim H round the edge of its this pot or 
basin of the retort is put into the iron plate E, and the 
flanch of the retort then rests on the plate E. lis the upper 
part of the retort without a bottom, made to rest and fit 
on the flanch of the cast iron, basin G. K is the receiver, 
larger in the mouth than the nose of the retort. 

To begin the work, I fill, nearly, the iron basin of the 
retort G with coal-tar. I then put on the upper part of © 
the retort I, and make it air-tight with a little sand.thrown 
round it at the flanch H; the receiver K is put into its 
place, and a slow fire is put in at A, under the retort; the 
tar soon begins to boil slowly, or rather simmer. As soon 
as this begins, there rises from the tar a thick whitish va- 
pour, which fills the giass retort; part becomes condensed, 
and falls in drops from the sides of the retort into the tar 
again, while the purer spirit rises into the neck, is con- 
densed, and keeps dripping down the neck into the receiver ; 
this is the spirit of the tar, and with this spirit that first 
arises from the tar was the waiter japanned which I sent 
you. The reason I chose to have the receiver wider at the 
mouth considerably than the nose of the retort is, that 
there is a strong and very volatile oily ammonia, that does 


“not soon condense, but gets out of the receiver into the 


air the instant it leaves the retort, and though but in a very 
small quantity, so small that it is hardly possible to catch 
it; yet will it impregnate the air for a great distance round, 
‘with its very penetrating smell, while the spirit Keeps 
dropping into the receiver pure and separate from the am- 


monia. The spirit is very volatile, quite as much so, if 


mot more, than the spirit of turpeptine, and soon eva- 
porates if exposed to the air, which is a proof of its dry. 
ing nature ; indeed when used as a substitute for turpentine, ~ 
it dries in the stove quite as soon or sooner, and takes 
equally as beautiful a polish. I sent you three specimens, 
No. 1. © 


, III. Method 
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No. 1. is what came off the tar first. No. 2. is the same Rectification of 
distilled a second time: and the third specimen is the se. the spirit. 
cond redistilled again in a glass retort; it there leaves a 
little pitchy residuum, and comes over clear, as the sample. 
Very little of the spirit is lost in passing through these dif- 
ferent stages, if care is taken, that the fire is slaw, and 
the process not hurried. When the spirit is perfectly ex. Asphaltua. 
tracted from the tar, there remains in the basin of the re. 
tort that beautiful pitch or asphaltum sent; which, when 
mixed with the spirit, forms an ingredient for making the 
black varnish used in japanning. If it is wished to use it Pitch. 
as pitch, less spirit must be extracted from it. I find, that 
six gallons of tar will produce, if care istaken, about two 
gallons or two gallons and a half of spirit. A great num- 
ber of retorts may be kept working by a single man; if we 
say only-one hundred, and only worked down in a day, 
they will produce from two hundred to two hundred and 
fifty gallons of spirit, so that by increasing the number, 


; any quantity may be obtained. When the spirit is used in 


the place of turpentine, the varnish-makez uses it in the 
-same way, and in the same quantity, as there appears na 

manner of difference in the use of it from the spirit of 
-. turpentine in the making of varnish. When the asphaltum 
is used, it supplies the place of real asphaltum, and in 
about the same quantity. I have explained the whok as 
clear as I can, but if any more information is required, I 
should feel happy in giving it, and am, 

Sir, With great respect, 
Your obedient humble servant, 

B. COOK. 

*,* To such persons as wish for further particulars on Lighting apart- 
the subject of lighting apartments with gas, it may he pro. ™ents with gas. 
per to note, that the society, in their 26th volume of 
Transactions, page 202, have given an engraving and de. 
scription of a gazometer, and apparatus for making car. 
bonated hidrogen gas from pit coal, which communication 
was sent to them by Mr. S. Clegg, of Manchester *., 

* See Journal, vol. xxiii, p. 85. See also two original commu- 


“nications by Mr. Cook on the advantages of coal gas lights, even 
on a very small scale: ‘vol. xxi, p.291, and xxii, p. 145. 
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Ill. 


Method of procuring Turpentine and other Products from 
the Scotch Fir, (Pinus Silvestris Linn.) My Mr. H. B. 
Way, of Bridport Harbour *. 


SIR, 


Extraction of "Tue enormous high price of turpentine, tar, and pitch, 
fapc re Scoteh last year, brought to my remembrance, that E had, in 1792, 
fir in this coun- when in America, made some memorandums on the subject 
y, of obtaining them in North Carolina, which, on referring to, 
Jed me to think, that they might be obtained in this country. 
I was induced to mention it to my relation and friend, John 
Herbert Browne, Esq., of Weymouth, and of Sheen, in 
Middlesex, when on a visit at my house; and I expressed a 
wish, that I could try the experiment with regard to tur- 
pentine; when he very kindly gave me leave to try it on 
three trees growing on his estate, about three or four miles 
from this place, and he went with me and fixed on them, 
and early in last April I had them prepared for the purpose 
of extracting the turpentine, and they have been running 
till the 18th instant. The weather, except the last month 
and part of this, has, from so much rain falling, and there 
being so little hot weather, been particularly unfavourable 
for this business; as, the distance being such as to prevent 
the trees being regularly attended, the hollows were fre- 
quently found by my men full of water, and a good deal of 
the turpentine, which ran off with the water, Jay on the 
ground. Under all these circumstances I was only able to 
obtain from the three trees about two pounds and a half of 
turpentine. Mr. Browne being with me again the 16th and 
17th instant, as he wished to take the trees down, I begged 
he would allow me to take a part from one of them, for 
the purpose of sending to the Society of Arts, Manufac. 
tures, and Commerce, with the turpentine collected from 


* Trans. of the Soc. of Arts, vol. xxviii, p. 86. The silver 
medal was voted to Mr. Way. Part of the tree, from which the 
turpentine was extracted, is preserved, along with some of the 
products, in the society’s repository. ‘aie 

the 
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the trees, which he most readily complied with. I have Extraction of 
therefore taken about six feet from one of them, (they aap Aa 
were all nearly the same size); what I have sent is the part fr in this coun- 
from the ground to the top of the place that has been cut": 
away for the turpentine to run into the hollow, whence it 
was to be collected; the hollow was cut in this consider. 
ably higher than is usual in America, as this tree stood in a 
hedge, and could not well be hollowed lower; I have 

~ matted up this part of the tree, and secured it with straw 
and a double mat, to prevent the bark being rubbed off, 
that it may be seen in the same state as it stood when the 
turpentine was taken from it. The turpentine is in the | 
cask in which it was deposited when brought from the trees ; 3 
and I have this day shipped both on board the sloop Betsey, 
Captain Trent, bound to Downe’s wharf, London, di- 
rected to you, freight paid here by me; which vessel J 
expect will sail in a day or two, and I hope you will re. 
ceive them safe, which, when you do, you will much 
oblige me by requesting, that both may be examined, in the 
hope that this small trial may meet with the approbation of 
the very highly respectable and truly useful Society of 
Arts, Manufactures, and Commerce; and if considered 
likely to prove useful, that they may induce some person, - 
who has the means and opportunity of doing it, to make a 
trial on a larger scale, so as fairly to ascertain whether 
turpentine can be obtained in this country from the very 
Jarge and numerous plantations of Scotch firs, now in the 
United Kingdom, previous to the trees being cut down, 
either to thin plantations, or where ground is designed to 
be cleared, as taking the turpentine from the trees previous 
to their being cut does not at all injure the wood, and by 
making the hollow in the trunk of the tree about six inches 
from the ground, it would waste but a very small quantity 
of timber. I have taken the liberty of annexing a copy of 
memorandums I made when in North Carolina, respecting 
the modes of collecting turpentine, and making tar and 
pitch, in hopes they may afford the society some little in. 
formation, as they are not, I apprehend, very generally 
known. They are copied from memorandums which I 
actually made on the spot. I would have sent the memo. 
randum 


fa 
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randum-books with this, had not the remarks been mingled 
with others relative to my commercial pursuits ; but I shall 
have no hesitation in allowing any person to examine them, 
or to afford any information in my power to any persons 
willing to make experiments in this way, if they will favour 
Tar might be me with a call. I am well satisfied in my own mind, that 
eae sera i very large quantities of tar might be obtained from the . 
into charcoal. Knots and limbs of the Scotch fir when cut down; and that 
the charcoal made from it would not be injured by the tar 
being first extracted: and as I was in Norway, Sweden, 
and Russia, in 1789 and 1790; and saw no tree, from which 
I consider that tar could be extracted, except the Scotch 
fir, or red deal, which is one and the same tree, I am per- 
suaded, that the refuse of that tree must be what they 
make the tar from in those countries, though I had no op- 
portunity of seeing the process there. I suspect, that the 
Swedish tar- Swedish tar-kilns must be constructed of brick, or some sort 
kilns. offmasonry, as the tar brought thence is much Anis better, 
and more free from extraneous matters, than that of any 
North Carolina other country. I have observed the tar from North Carolina 
baal to have frequeutly a quantity of sand in it, which is easily 
accounted for, from the soil in which the kilns are made: 
it would, in the careless way in which they take it out of the 
hole dug in a sandy soil, be very likely to be mixed with 
the sand. In the small cask, in which the turpentine is, I 
have sent a few small red deal knots, from some timber that 
I have lately taken out of my warehouse, on some alterations 
being made; the timber from which they are taken has 
been in the warehouse evar since the summer of 1786, and 
yet, when these pieces are exposed to a moderate heat, the 
tar will be seen to exude from them. 


I remain, Sir, 
Your obedient and very humble Servant, 


H. B. WAY. 
Bridport Harbour, Nov. 27, 1809. ; 


Extracts from Notes taken by Mr. Way. 
Thursday, April 12, 1792. 
Method of ex- ARRIVED at Wilmington, North Carolina, about one 
tracting turpen- p wf, Observed on the roads the pitch-pines prepared for 


tine in North 
Carolina. , extracting ~ 
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extracting turpentine; which is done by cutting a hollow in 
the tree about six inches from the ground, and then taking 
the bark off from a space of about eighteen inches above it, 
from the sappy wood. The turpentine runs from April to 
October, and is caught by the hollow below. Some of the 
trees were cut on two sides, and only a strip of the bark 
~left of about four inches in breadth on each of the other 
two sides, for conveyance of the sap necessary for the sup- 
portof the tree, A Captain Cook, with whom I had been 
travelling, informed me, that some trees would run six or 
seven years, and that every year the bark was cut away 
higher and higher, till the tree would run no longer, and I 
observed many that had done running, and they were in 
general stripped of the bark on two sides, as high as a man 
could reach, and some were dead from the operation ; others 
did not look much the worse for it. I find the usual task 
is for one man to attend three thousand trees, which, taken 
together, would produce from one hundred to one huadred 
and ten barrels of turpentine. i ‘ 


April 15, 1792. 

ON my return from Wilmington to Cowen’s tavern, dis- 
tant about sixteen miles, | was informed, that the master 
of the house had been a superintendant of negroes, who 


Farther ace 
count of it. 


collected turpentine. I found the information I had be. - 


fore received was not perfectly correct; he told me he at- 
tended to six slaves for a year for a planter, and between 
the Ist of April and the 1st of September they made six 
hundred barrels of turpentine. The cutting the trees for 
the purpose of collecting is called boxing them, and it is 
reckoned a good day’s work to box sixty in a day; the 
trees will not run longer than four years, and it is neces- 
sary to take off a thin piece of the wood about once a 
week, and also as often as it rains, as that stops the trees 
running. While in ‘North Carolina, I was particular in 
my inquiries respecting the making of tar and pitch, and I 


saw several tar-kilns; they have two sorts of wood that Tar made from 
two sorts of 
wood: 


they make it from, both of which are the pitch-pine; the 
sort from which most of it is made are old trees, which 
have fallen down in the woods, and the sap rotted off, and 

is 
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lightwood, is what they call lightwood, not from the weight of it, as 
it is very heavy, but from its combustible nature, as it 
will light with a candle, and a piece of it thrown into the 
fire will give light enough to read and write by. All the 
pitch-pine will not become lightwood; the people concerns * 
ed in making tar know it from the appearance of the 
and wood from turpentine in the grain of the wood. The other sort of 
En for wood which is used, after the trees which have been boxed 
for|turpentine have done running, they split off the faces 
over which the turpentine has run; and of this wood is 
mace what is called green tar, being made from green wood 
instead of dry. 
Mode of mak- When a sufficient quantity of wood is got together, the 
ingthe tar. Fest step is to fix a stake in the ground, to which they 
fasten a string, and from the stake, asa centre, they de. 
scribe a circle on the ground according to the size they wish 
to have the kiln? They consider that one, twenty feet in 
diameter, and fourteen feet high, should produce them two 
hundred barrels of tar. ‘They then dig out all the earth a 
spit deep, shelving inwards within the circle, and sloping 
to the centre; the earth taken out is thrown up in a bank 
about one foot and a half high round the edge of the cir. 
cle; they next get a pine that will split strait, of a suf. 
ficient length to reach from the centre of the circle some 
way beyond the bank; this pine is split through the mid- 
dle, and both parts are then hollowed out, after which they 
are put together, and sunk in such a way, that one end, 
which is placed in the centre of the circle is higher than 
that end which comes without the bank, where a hole is 
dug in the ground for the tar to run into, and whence the 
iar is taken up and barrelled as it runs from the kiln. 
After the kilo is marked out, they bring the wood, ready 
split up, in small billets, rather smaller than are generally 
used for the fires in England, and it is then packed as close 
as possible, with the end inwards, sloping towards the 
middie, and the middle is filled up with small wood and the 
knots of trees, which last have more tar in them than any 
other part of the wood. The kiln is built in sach a way, 
that at twelve or fourteen feet high it will overhang two or 
three feet, one it appears quite compact and solid. After 
the 
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the whole of the wood is piled on, they get a parcel of 
small logs, and then place a line of turf, then another line 
of logs, and so on alternately all the way up, and the top 
they cover with two or three thicknesses of turf. After 
the whole is covered in this way, they take outa turf in 
ten or a dozen different places round the top, at each of 
which they light it, and it then burns downwards till the 
whole of the taris melted out; and if it burns too fast they 
stop some of the holes, and if not fast enough they open 
others, all of which the tar-burner, from practice, is able to 
judge of. When it begins to run slow, if it is near where 
charcoal is wanted, they fill up all the holes, and watch it 
to prevent the fire breaking out any where till the whole is 
charred; the charcoal is worth two pence or three pence, 
British sterling, per bushel. It will take six or eight days 
to burn a tar-kiln; in some places they burn it at such a 
distance from the shipping, that they have very far to rollit, 
and even then sell it at from three and six pence to five shil- 
lings British sterling, per barrel, sometimes taking the 
_whole out in goods, but never less than half the amount 
in goods; from all which it will be reasonably supposed, 
that tar burning in that country is but a bad trade, as it 
must be a good hand to make more than at the rate of a 
barrel a day ; the barrels cost the burner about one shilling 
and three pence British sterling each; the tar makers arein 
general very poor, except here and there one, that has an 
opportunity of making it near the water side. 

Pitch is made by either boiling the tar till it comes to a Method of 
proper thickness, or else by burning it; the latter is done ™*ins Pitch. 
by digging a hole in the ground, and lining it with brick, 
it is then filled with tar, and they set fire to it, and allow it 
to burn till they judge it has burnt enough, which is known 
by dipping a stick into it, and letting it cool; when burnt 
enough they put a cover over it, which stops it close, and 
puts out the fire. Five barrels of green tar will make two 
of pitch ; and it will take two barrels of other tar to make 
one of pitch. 

N. B.—The foregoing observations respecting tar and 
pitch are copied from a memorandum made by me at Suf- 

folk, 
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folk, in Virginia, on the borders of North Carolina, April 
23, 1792, and are the result of the inquiries and observa- 
tions I made on the subject whilstin Carolina. 


Wilmington, N.C. April 13, 1792. 

Pitch pinetim- UN conversation with a Mr. Hogg, who had been settled 

ber. there, and at Fayette-ville before the war, I learnt, that 

pitch-pine timber growing on the sands was the best; and 

that it was reckoned to be better if cut in the winter, be- 

fore the sap rises in the tree. 

H. B. WAY. 

SIR, i> 

Experiments IT affords me much pleasure to learn, that my commu- 

ena large scale nication, on the extraction of turpentine from the Scotch 
recommended. 

fir, has been thought worthy of the consideration of the 

society ; and it will be highly gratifying to me, if it should 

induce persons, who have considerable plantations, totry 

it on such a scale, as to ascertain to what extent it might 

prove beneficial in this country. The experiment should be 

tried on trees so situate as to be conveniently examined 

every day, and the turpentine collected into the hollows 

removed as often as possible to prevent its being injured, 

or wasted by the rain. I think, that during the American 

war, some importations of turpentine were made from 

Russia and Sweden; and if so, it must have been extracted 

from what we call the Scotch fir in a colder climate than 

Venice turpen- this. The article called Venice turpentine, which is brought 

sa from Carinthia and Carniola, is extracted there from the 

Jarch tree; and it might probably answer to try to produce 

it from the larch trees grown in Great Britain, in the same 

way as I have collected the turpentine from the Scotch fir. 

The timber im- Respecting the wood of the Scotch fir being injured, by the 

proved by it. extraction of thé turpentine from it, I should rather think, 

that it would, on the contrary, be better for it; as all those 

who use deals from Scotch fir in this neighbourhood com- 

plain, that it is too full of turpentine to work well. ‘The 

fact might be ascertained, by the piece of timber which I 

sent to the society; as, if it was wished to preserve that 

part in which the hollow is made, the back part, or near- 

ly half of the tree, might be sawn into boards without in- 


jury, 
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jury, and these boards might be compared with some from 

a tree taken down in the winter, from which the turpentine 

has. not been extracted. It must, however, be noted, that 

from the tree I have sent to the society, the turpentine has 

only been running one year, whereas, in America, they 

collect the turpentine from the same tree for three or four 
succeeding years. It has been supposed and asserted, that 
turpentine was only obtainable from the United States; but Turpentine 
I have sufizient documents to prove, if required, that pan 
very large quantity of it can be procured from Kast Florida; quantity from 
and I well remember, that about the year 1782, several 2° Florida. 
cargoes of turpentine were shipped in the river St. John’s, 
for Britain; and though that country is at present in the 

bends of the Spaniards, no doubt, arrangements might be 

made with the Spanish government for a supply of that ne- 

_ ‘cessary article thence. It is my earnest wish, that, through 
the medium of the Society of Arts, I may render any in- 

formation that may be serviceable to the interest of the 

united empire; and I will, with pleasure, furnish farther 
communication on the products of Florida and its come 

merce, if desired by the society. 

I am convinced, that tar might be produced from the Tar might be 
refuse of firs of English growth to advantage; and that _ Samy aE 
much better article might be made from them in» Britain, British firs. 
than any imported from America. The Scotch firs, in 
England, from being planted ata greater distance from each 
‘other than they are naturally found abroad, have much 
larger knots, and greater numbers of them, than in Carolina, 
or the north of Europe, and would therefore produce more 

' tar, in proportion, from their refuse of wood, than the 

trees of those countries. af 

_-, The pitch-pine of Virginia, the Carolinas, Georgia, and Pine-barrens. 

the Floridas, grows to an immense size in what are there 

called pine barrens, the soil of which is finer and whiter 

than the sand used as writing-sand in Great Britain, and 

the trees grow almost to the verge of high-water mark on 

' the sea-shores. I think it would answer a good purpose 

for the society to encourage, by premiums, the extraction 

of turpentine from British firs. I remain, 

Sir, Your obedient, and very humble Servant, 
H. B. WAY. 

J. H. 


- 
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Testimony of 
Mr. Browne. 


ANALYSIS OF DEADLY NIGHTSHADE? 


J. H. Browne, Esq., of Weymouth, certified, that he 
had witnessed the principal experiments made by Mr. Way, 


- in extracting the turpentine from the Scotch firs. That the 


trees had been planted in 1771 or 1772; and that the wood, 
subsequent to the operation, had been minutely examined, 
and found not to be injured by the extraction of the tur- 
pentine. He added, that the season was uncommonly wet 
and unfavourable for the experiment. 


Reference to the Description of Mr. H. B. Way’s Method 
of procuring Turpentine from Fir Trees. Plate LX, 
Fig. 4. 

a, Represents the lower part of a fir tree, as growing in 
the earth ; &, shows the part where a portion of the bark 
is taken off to assist the emission of the turpentine; cisa 
hollow cut within the body of the tree, it is in the form of 
a basin at the lower part to receive the turpentine, which 
exsudes into it from the pores of the tree; this basin is 
about six inches from the ground. 


Iv. 
Analysis of Deadly Nightshade, Atropa Belladonna ; ; by 
Mr. Vavquetin*. 


~ Deadly night- ‘Tue experiments I am about to relate were instituted 
shade examined for the purpose of knowing, whether this plant, which is 


for the acid 


principle of to- Of the same family as tobacco, contained the acrid prin- 


bacco. 


; 


The juice 


coagulated by 
heat. 


ciple, that we found in the latter +; but we shall see below, 
that it does not exist in them. However, I availed myself 
of this opportunity to examine the properties of the mat- 
ter in this plant, which, according to the physicians, is 
narcotic. 

1. The expressed and filtered juice of belladonna has a 
pretty deep brown colour, and a bitter nauseous taste. 
' It is copiously coagulated by heat, and by an aqueous 
infusion of gall. 


* Ann. de Chim. vol, Ixxii, p.53.  ¢ See Journ. p. 260. 


2. The: 
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2. The substance coagulated by heat in the juice of bella-The coagulum. 
donna is of a yellowish gray, becomes black by dessication, 
and presents a smooth polished fracture like that of resins, 

It burns with decrepitation, softening, and smoke, which 
has the same smell as horn similarly treated. 

3. The juice of belladonna, distilled till it is reduced to The juice dis- 
the consistence of a liquid extract, yielded a water, which “<4. 
had only a flat herbaceous taste, and nothing of the acri- 
mony of that of tobacco. The only reagent, of all we 
tried, that rendered it slightly turbid; was acetate of lead. 

4. The juice reduced to the consistence of an extract The residuum 
being treated with alcohol, part dissolved in it; and the a 
lution deposited on cooling crystals of nitrate of potash, 
and a little muriate of the same base. 

Thealcohol, separated from these crystals and evaporated, Spirituous ex- 
left as a residuum a brownish yellow matter, of a very ‘@** 
bitter and nauseous taste; which, taken up a second time 
by highly dephlegmated alcohol, left a fresh quantity of in- 
soluble matter, and still deposited a few crystals of the 
same salt. } 

‘The matter being divested as much as possible by this pro- 
cess of the greater part of the nitre, and of the substance 
insoluble in alcohol, I evaporated the alcohol, and subject 
ed its residuum to the following experiments: 

1. It dissolves abundantly and speedily in water, and isIis properties. 


even deliquescent in the air. 


2. The solution is of a yellowish brown, and has a very 
bitter and very disagreeable taste. 

3. It reddens litmus paper very deeply. 

4. It is copiously precipitated by alcoholic tincture of 
gails, and not by acetate of lead, if the latter be sufficient- 
Jy diluted with water; but, as it contains a little muriate of 
potash, it would precipitate the acetate of lead without this 
precaution. 

_ 5. This solution, when mixed with sulphuric acid, emitted 
a very evident smell of acetic acid. 
6. The same solution, on the addition of nitrate of sil- 


_ ver, threw down a true muriate of silver. 


7. Caustic potash produces from the solution a fetid smell 
very similar to that of stale lie, in which linen has been 
washed, 


’ acetic. 
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Su) 
Or 
res) 


washed, and which is beginning to putrefy. Ammoniactal 
vapours too arise, which may be rendered sensible by 
weak nitric acid held at a little distance from the mixture. - 
8. The addition of a few drops of sulphate of iron ren- 

ders the solution of a much deeper colour. 
9. The extract itself, exposed on burning coals, swells 
up, and emits pungent and acrid fumes, in which the smell 

ree cannot distinguish ammonia. 

Its contents. From the effects produced on the solution of extract of 
belladonna by the various tests employed above we may 
conclude, that it contains, 1, a free acid; 2, an alkaline 
muriate; 3, a small quantity of an ammoniacal salt, 

The acid the The acid that exists in it must be the acetic, since sul- 
phuric acid elicits the smell of this acid, and acetate of lead 
occasions no precipitate; which it would, if the acid were 
the malic, tartarous, or oxalic. Part of this acid must be 
combined with potash ; and it is this, no doubt, that com- 
municates to the extractive mass the propaeky of attracting 
the moisture of the air. 

Its poisonous Bat neither these salts, nor icso asi [this acid], im 

pave etN part to the matter its poisonous qualities. These unquestion.- 

salts or acid. ably reside in the vegetable substance itself. What then is 
the order of composition, that makes thus, with the same 

principles, both our food and such deadly poisons? This is 

one of the barriers, that chemistry has not yet been able to 

overstep ; and unfortunately beyond this barrier lie secrets 

of the utmost importance to mankind. Wanting therefore 

the means, which at some future period may give us a pres 

cise knowledge of the differences, that exist between. vege- 

table compounds possessing such opposite properties, we 

_must have recourse to observation of their effects. 

Destructive dis) One of the methods, that appeared to us best adapted 
aaa of the 9 elucidate the nature of that substance in belladonna which 
: is soluble in alcohol, was its decomposition by fire. Ac- 
cordingly | introduced 2°7 gr. [41-7 grs.] into a glass re. 

tort, and heated it gradually, till the water of solution had 

been distilled over by a very strong heat. A yellow ammo- 

niacal liquid passed over, and afterward a thick oil, which 


had a very singular disagreeable smell. 
On: 
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On examining the liquid product I found a great deal of 
free ammonia, though there was some in combination, for 
the addition of a few drops of caustic potash rendered the 
ammoniacal smell much stronger. ‘The oil was black, very 
thick, and very acrid. 
The coal left in the retort weighed 1 gr. [15°45 grs. at It The coal. 
had an alkaline and prussiate taste. Washed with boiling 
water it yielded a lixivium, which, being mixed with sul- 
phate of iron, produced a very considerable quantity of 
prussian blue, considering the small quantity of matter 
employed. The coal, after having been lixiviated and dried, 
still weighed 7 dec. [10-81 grs. ]. : 
This quantity of coal, exclusive of what was encrusted {ts quantity 
on the retort by the violence of the fire, which I was un. very great. 
able to separate, is larger than is furnished by most other | 
vegetable matters, that I have yet had an opportunity of | 
distilling: for the 2-7 gr. [41-7 grs.] certainly contained 
more than 7 dec. [10°81 grs.| of water, beside nitrate and : 
acetate of potash. 
It appears too, that it contains a large biter of, ii- I¢ contains 
trogen and hidrogen, since it yiclded by distillation a great ™uch hidrogen : 
" ‘ » . . and nitrogen. i 
deal of ammonia, prussic acid, and oil. But as this mat. | 
ter might contain a little nitrate, I suspected, that part at 
least of the nitrogen forming the ammonia and prussic acid | 
- was produced from the nitric acid. 
_.To clear up this doubt, I mixed 6 gr. [92°67 grs.] of Gum arabic 
gum arabic, in which there is supposed to be nitrogen, with oan ri 
a tenth of saltpetre; and, after having distilled, examinedtilled. 
the products. The liquid that.came over was in fact am- 
moniacal; and its smell became stronger on the addition of 
potash, which shows, that an acid was formed at the same 
time with the alkali. \ 
The coal remaining in the retort, which aided 2 gr. i 
[30°89 grs.|, and was extremely pyrophoric, contained | } 
prussiate,of potash, like that of my matter. But though 4 
_ J employed in this experiment three times as much gum, 
and probably more saltpetre, the mixture did not furnish so 
large a. quantity of ammonia, or of prussic acid, as the i 
nauseous principle of belladonna. | 
SuppLemeni— Vor, XX XI. Aa If 
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Much prussic | If we admit therefore, that the saltpetre contained in 
acid and am- : awh te . P : 
monia furnish. the 2 gr. of this principle gave rise to some prussic acid and 
ed by the ex- ammonia, we ought not to infer, that the vegetable matter 
ont in question furnished none. That it did is the more pro. 
bable, because its solution was precipitated by infusion of 
galls. Be it as it may, this experiment shows, that it is 
difficult to judge from distillation, whether organic matter 


containing saltpetre be of a vegetable or animal nature. 


‘It abounds in The results of this analysis, though hitherto very rude, 
La Aiganiel are sufficient however to show, that the substance, which 
3 


constitutes the subject of them, contains a great deal of 
charcoal, hidrogen, and nitrogen, and but little oxigen, if 
we may judge from thesmall quantity of carbonic acid form- 
ed during its decomposition by fire. 

which are pro- From what has been said may we be allowed to suppose, 

peg ey buf that the narcotic effects, which belladonna produces in the 
animal economy, are owing to the seperabundance of com. 
bustible radicals, and particularly to that ef the charcoal 
over that of the oxigen in the principle of this plant so- 
luble in spirit of wine? Without pretending to assert this, 
it is nevertheless certain, that all the vegetable matters, 
which produce analogous effects, are rich in charcoal, hi- 
drogen, and nitrogen, while substances greatly oxigenated 
produce contrary effects. 

particularly as- | It must be confessed too, that a great many ere 

i ni- products equally abundant in these two principles do not 
possess the same qualities; but the nitrogen, which is al- 
ways found associated with hidrogen and charcoal in the 
somniferous plants, does not exist, at least in similar quan 
tity, in the others. 


Examination of the part of belladonna insoluble 
"in alcohol. 
Part insoluble 1. This matter dissolved in water communicates to it the 
ath “*°" property of frothing when shaken. | 
2. The solution is copiously precipitated by aqueous in- 
fusion of galls. 
3. Nitrate of barytes causes in it a pradtdilae partly 
soluble in nitric acid. 
4. Muriate 
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4. Muriate of lime, produces a precipitate wholly soluble 
in nitric acid. 

5. The solution reddens litmus paper. 

6. Nitrate of silver produces in it no effect. } 

7. Burned in a crucible it leaves an alkaline and hepatic 
coal. ) 

From these effects we may conclude, that this part of Its component 
“belladonna is composed of an animal matter, of sulphate 2?" 

of potash, of acidulous oxalate of potash, probably of ni- 
trate, and that it contains no muriate. 

We may conclude too from these effects, that no earthy 
salts are present in it, since muriate of lime, as well as ni- 
trate of barytes, produces in it a precipitate. 

I satisfied myself by trials made on a larger scale, that 
the precipitates occasioned in the solution of the substance 
in question by nitrate of barytes were, the first, oxalate of 
lime, the secoad sulphate of barytes. 

The oxalate of lime had carried down with it a large Oxalate of lime 
quantity of animal matter, which gave it a brown colour, 4 2 Strong at- 

traction for ani- 
This indicates, that this salt has a powerful attraction mal matter. 
for animal matter ; and explains why mulberry calculi, which 
_ are known to be composed of oxalate of lime, havea much 
deeper colour than other calculi. 

After having precipitated successively, as I have said, No gum in it, 
the sulphate of potash, and acidulous oxalate of potash, I 
“evaporated the liquor, which was still coloured, and con- 

tained nitrate of potash and muriate of lime; yee I treated 
it with nitric acid, to know whether it vowaland any gum: 
but, as’ I could not obtain an atom of sacchlactic acid, I 
concluded, that it contained none. It was formed only of | 
oxalic acid and a yellow matter. This substance appeared 
then to be entirely of an animal! nature. 
From what has been said we find, that the j juice of bella. Mutter con- 
donna contains the following matters ; Sainee ip the | 
; : : _ juice of bella- 
1, An animal substance, which is partly coagulated by donna. 
heat, and partly remains dissolved in the juice by means of ; 
‘the free acetic acid present in it. 
2, A substance soluble in spirit of wine, which has a 
bitter and nauseous taste, by combining with tannin becomes | 
insoluble, and furnishes ammonia when decomposed by fire. 


Aa 3, Several ' 


&s 
Se 
oO 


The woody 
part. , 


¥ts properties 
owing to the 
part soluble in 
alcohol. , 


This proved on 


a dog. 


Experiment 1. 


Effects. 


Experiment 2. 


Experiment 8. 


Effects, 
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3, Several salts with base of -potash, namely, a great 


‘deal of nitrate, some muriate, some. sulphate, acidulous 


oxalate, and acetate. 

The substance of the belladonna, from which the juice 
had been expressed, having been washed with hot water, 
dried, and then burned, left ashes composed of a pretty 
large quantity of lime, phosphate of lime, iron, and silex. 

This lime announces, that the plant contained oxalate of 
lime, which had been decomposed by the fire. 

There can be no doubt, that it is the matter in’ bella- 
donna soluble in alcohol, which alone produces its delete- 
rious effect on the animal economy; for it is the only sapid 
part, and the well known effects of all the other mat- 
ters accompanying it in no respect resemble those of the 
plant. % 
To place this beyond doubt, I gavea middle-sized dog 
a certain quantity of this principle mixed with his food. 

A quarter after twelve I made this dog take 1 gr. 
[15.45 grs.] of the extract rolled up in 10 gr. [154°5 ars. | 
of bread and meat made into a paste. 

In three quarters of an hour the animal appeared in- 
clined to sleep; he held his head down, and seemed unable to 
support it; he lay down several times with his head on the 
ground; his paws were slightly convulsed; his jaws moved 
for some time, as if he were chewing, These effects con- 


tinued about three quarters of an hour, but nothing farther 
ensued, and the dog resumed his ordinary manners. 


At 2 o’clock in the afternoon I gave him 2 gr. [ 30°89 grs. | 
of the extract in 12 gr. of paste. The effects were re- 
newed; but they were slighter, and of shorter duration. — 

At 3 o’clock 1 made him swallow 4 gr. [61-78 grs. | of 
the same extract, with about 30 gr. [363 grs. | of paste. 

A few minutes after he was seized with a continual but 
uncertain and difficult movement; chiefly in the abdominal 
extremities; and uttered some plaintive cries. 

At half after three he found great difficulty in moving 
himself; he dropped frequently on his hind feet; and his 
respiration was very much confined. He attempted several 
times to go through the wall, which showed a,sort: of de-— 


dirium, He had then a trembling in all his muscles. 


At 
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Ata quarter after four he lay down, and appeared in a 
profound sleep. His pulse was too quick to be counted. 

At half after four he vomited up the paste he had taken ; 
and some time after he rose, but walked with difficulty, 
falling sometimes on one side, sometimes on his hind legs. 

He carried his head very low, his eyelids drooped, and 
he no longer distinguished objects ; at least he struck him. 
self against the walls and furniture of the laboratory in walk- 
ing. His nostrils were scarcely sensible to the vapour of 
ammonia; and his ears heard nothing, for the most sudden 
noise did not make him stir. 

He had not lost his memory however; for having put 
him, with a view to give him some vinegar and water, into 
the same posture as when he took the paste, he flew into a 
dreadful rage, as if all his strength had been at once re- 
newed. From that time the symptoms he had experienced 
imperceptibly diminished, and about 8 o’clock at night he 
had recovered all his outward senses, but was stil! greatly 
fatigued. The next day he ate as usual. 

Such are the phenomena this animal exhibited: and every Narcotic and 
one must perceive in them the effects of narcotism and in. ‘™*°*!¢4ing 
toxication carried to their extreme; whence resulted a sort 
of delirium. It is probable, that if he had not brought up 
the greater part of the matter, before it had time to pro- 
duce its effect, it would have killed him. 


| Vv. 


On. the Use of Sulphate of Soda in the Fabrication of 
Glass: by Mr. Marcen ve Serres, Inspector of Ar ts, 
Sciences and Manufactures *, . 


My object is to give some account of the attempt made Sulphate of 
d 
by Dr. Gehlen, to employ the sulphate of soda in glass-;. sats 
_ works; and as I have had an opportunity of seeing the rez ing 
sults of his experiments, and conversing with him on the 


subject of those, which he still intends to make, on the 


* Abridged from Ann. de Chim, vol, Ixxvi, p. 172. 
different 
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different substances that may be employed in plasqhoude® 
I conceive, that the following particulars will not be un- 
interesting. They who wish for information more at large 
may find it in the work which Dr. Gehlen has lately pub- 
lished, entitled Beytrage zur wissenschaftlichen Begruene 
dung der Glasmacherkunst, Attempt to establish the Art 
of Glassmaking on Scientific Principles, Munich, 1810. 

From a number of experiments, made in the large way 
by Mr. Francis Baader and Dr. Gehlen, it appears ; 

1, That sulphate of soda perfectly freed from its water 
of crystallization, may be very successfully employed io 
manufacturing fine white glass, without the addition of pot- 
ash or soda. > | 

2, That in using this flux there is a considerable gain in 
point of time; and consequently in the product of a given 
furnace, and in materials. These advantages arise from a 
larger quantity of silex being dissolved by sulphate of soda 
freed from its waier of crystallization. 

3, That it only requires great accuracy in the addition of 


the quantity of charcoal necessary to effect the decompo- 


sition of the sulphate of soda. This is so essential, that 
sometimes a single hundredth part too much, or too ‘ittle, 
almost spoils the vitrification, or colours ihe glass. It 
must be observed too, that it is difficult to give precise di- 
rections for the quantity of charcoal to be employed, be. 
cause the proportion must vary according to its dryness or 
moisture. If it be moist, it will yield more carbonic-acid, 
which cannot certainly be advantageous to the vitrification. 

4. That sulphate of soda cannot be employed so well in 
substance in the melting pots; but that it is better first to 
make a sulphuret of soda, in order to get rid of the large 
quantity of carbonic acid, which is formed in the disoxi. 
dation of the sulphuric acid, and would cause too great an 
effervescence in the melted matter. 

5, That the glass-gall is decomposed by an addition of 
charbbati in all the other manufactures of glass, which is a 
great advantage, because this gall is the greatest Bh, to 
the manufacture of fine glass. 

6, That the pots, in which the glass is melted by means 
of sulphate of soda, must be made with much care, and — 

with 
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with a different proportion of materials, because this glass 
attacks them much more than that made with potash. 
7, That sulphate of soda may be very well prepared by Preparation of 
decomposing muriate of soda; and for this purpose the “® Sw!phate. . 
_ waste of vitriol manufactories may be employed, whichis a . 
considerable saving. . 
8, Lastly, it is well known, that, when fine glass is Blebs in glass, 
made, and more soda or potash is mixed in it than in com. 
mon glass, the glass, if not properly cooled before it is 
wrought, though at first very pure, begins soon to enter 
into fermentation while working, and afterward appears 
full of blebs. It is observable, that glass made with feld. 
spar containing potash always abounds in blebs; yet it is 
possible, to make good glass of it, and thus turn to ac- 
count the potash contained in it. 


- - Experiments. 
As the sentiments of Kreschmann, Pott, Laxmann, Gren, Experiments. 
Lampadius, Van Mons, and Pajot-Descharmes, respect. 
ing the use of sulphate and muriate of soda in the fabrica- 
tion of glass, differ widely, it was necessary to make the 
following experiments, to ascertain the processes, that might 
answer. t 
1. First a mixture of quartz and sulphate of soda, in Experiment {. 
the proportions of 100 to 60, was made, and exposed to the 
fire of a glass-house furnace twenty-two hours. At the 
end of this time no virtification had taken place, or 
at least it was imperfect, however high the heat was car- 
ried. 
2. Quartz, sulphate of. soda, and burnt lime, were taken Experiment 2. 
in the proportions of 100, 100, and 15, and heated. A 
second mixture was made in the proportions of 100, 50, 
and 20; and a third in the proportions of 100, 54, and 17, 
The third mixture was heated in a furnace the fire of 
‘which was urged by bellows. At the expiration of four 
‘ hours more vitrification had taken place, it is true, than in 
_. the first experiment; but the glass was very stiff, and as it 
were stony. : 
3. Quartz, calcined potash, lime, and sulphate of soda, Experiment 3. 
were mixed in the proportions of 100, 10, 17, and 43, and 
| at 
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at the expiration of an hour and a half the result was the 
same. 
4. Quartz, sulphate of soda, lime, and charcoal dust 
were mixed in the proportion of 100, 54, and 14, for the 
former three ; and the charcoal was varied from 4 to 4:2, 
4:4, and 4:5. These mixtures were left in the firean hour, 
and a brownish yellow or sometimes colourless glass was 
obtained, the colour always depending on the proportion 
of charcoal employed. 

5. In the 5th experiment quartz was mixed with -sul- 
phuret of soda, obtained from carbonate of soda ‘and sul- 
phur heated together till no more sulphur was sublimed, in 
the proportion of 100 to 60: 

6. In the 6th quartz was mixed with sulphuret of soda, 
obtained from eight parts of calcined sulphate of soda and 
one of charcoal dust, and lime, in the proportions of 100, 
45, and 17: 

<7. In the 7th quartz was mixed with sulphate of soda, 
sulphuret of soda, and lime, in the proportions of 100, 
24,24, and 17; and also in those of 100, 2°5 or 3, 45, 
and 17. The mixture was left in the fire an hour. These 
experiments gave the same resultas the 4th. When these 
trials, and many more, the particulars of which it-is un. 
necessary to recite, had been made, the process was at- 


‘tempted in the large way. The mixture was formed of 100 


parts quartz, 54 sulphate of soda, 17 lime, and 5 char. 
coal. During the fusion, a shovelful of burning charcoal 
from the furnace was thrown in, the five parts proving too 
little in the circumstances, that. took place in the glass fur- 
nace. The general results of these experiments were: ’ 

1. That sulphate of soda may be employed in glass. 
making, without any addition of potash or of soda. The 
glass obtained by this process is as beautiful and as white 
as glass made with the usual materials, and has all the same | 
qualities. 

2. That the vitrification of sulphate of soda with quartz 
is very imperfect even in the strongest fire. It is more 
complete, if lime be added, but then it requires a great ~ 
deal of time and fuel: and it is rendered perfect by the help 
of a substance, that decomposes the sulphuric acid of 

the 


COOLING OF ANIMALS EXPOSED TO GREAT HEAT. 361 


the sulphate of soda, and thus removes the obstacle, that- 
prevents the soda from acting on the silex. The best me- 
dium that can be employed is charcoal, or for flint glass 
metallic Jead. 

This decomposition may be conducted during the vitrifi- Precautions ne- 
cation, or previous to it. The methods employed must be ec 
varied according to circumstances, but it is essential to ob- 
‘serve, 1st, the property charcoal thas of colouring glass, 
even when in very small quantity ; this property of char- 
coal not being exceeded by any of the metallic oxides 
hitherto known: 2dly, the preference to be given to lime 
reduced to powder, dissolved in water, and heated anew, 
before lime slacked in the air: 3dly, the great efiervescence 
of the glass, when sulphate of soda is employed, an effer- 
vescence, however, not greater, than sometimes arises from 
common soda; and hence the precaution that must be taken 
to add it in smaller successive portions, than if potash 
were employed: 4thly, that the work must>be carefully 
distributed in glasshouses of this kind, not:to be troubled 
by this effervescence: 5thly, that sulphuret of soda may 
be more useful in glassmaking than sulphate of soda: and 
lastly, care must be taken in preparing the pots, because 
the sulphate of soda has a particular effect, as every other 
flux has. 


/ 


VI. 


On the Cause of the Refrigeration observed in Animals 
exposed to a high Degree of Heat: by Francis De- 
_ uarocue, M. D. *. 


Tue animal economy presents us with phenomena, which, The animal 
differing in their nature from those exhibited by inorganic eye nak 
bodies, cannot be explained by the ordinary results of the as well as pby- 
laws of physics; while at the same time it produces others, °!°*! @¥s- 
which, being more or less similar to physical effects, are 


apparently derived from the same laws. Some physiologists, 


* Journal de Physique, vol. Ixxi, p. 289. Read to the Institute 
the 6th of November, 1809. 
 : it. 
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Mechanical it is true, struck with the errours committed by those, who 
philosophy has have had a rage for ascribing | thing ‘to mechanical 
been carried § ip. scr mene 
tgo far. Jaws, will not admit any explanation of this kind in the 
animal economy. ‘They are of opinion, that the pheno. 
mena, essentially connected with the exercise of life, must 
depend on the laws that govern vitality; and not on phy- 
sical laws, which have little apparent connection with the 
former, and very frequently seem in opposition to them. 
But is not this opinion founded on reasoning rather than exe 
But not wholly periment? And if some of the phenomena of life appear 
taberejected. t9 be contradictory to those laws, to which inanimate bodies 
are subject, must we thence infer, that it is the same with 
all of them? This reasoning, erroneous in itself, would be 
contradictory to experience. Who, indeed, can over- 
look the influence of physical causes in several of the phe- 
nomena of the animal economy; such for instance as dis- 
tinct vision, which depends essentially on the refracting 
powers of the humours of the eye; or the movements of 
our limbs, in which our bones act as levers, our tendons as 
cords? Itis true, that physical causes alone are not suf. 
ficient to produce these results, and vital causes* powerfully 
concur in them; but the influence, of the former is not the 
Commonly Jess evident. Generally speaking it may be said, that there is 
baer; scarcely a phenomenon of the animal economy, which is 
sometimes one not owing to both. Sometimes the influence of physical 
predominating, cayses is predominant, at others that of the vital; and free 
sometimes the Besa. : " q Sis 
other. quently it is difficult to determine with precision what be- 
longs to one, and what to the other. It is of no small con.’ 
sequence, however, to attain this object; and the researches 
capable of leading to it may be ranked among the most im- 
portant in physiology. If we can ever hope to ac. 


Pied ence #* When I speak of vital causes and vita] laws, I do not mean to 
assert, that they are actually different from the general laws, that 
govern inanimate matter, and independent ps them: they are, 
perhaps, only modifications of them; but I am of opinion, that, 
in the present state of science, we must admit them, if we would 
acquire tolerably accurate ideas of the mode, in which the dif- 
ferent functions of organic bodies are executed: We are yet far 
from having reached the period, when many of the phenomena 
exhibited by these bodies may be referred to the laws of physics. 
quire 


COOLING OF ANIMALS EXPOSED TO GREAT HEAT. 363 


quire precise notions of the vital powers, and how they 
differ from physical, it must be by observing what is pe- 
culiar to them in the vital functions, not by vaguely as- 
- cribing to them all the phenomena of organic bodies. 

One of the phenomena, in which it seems to me most Animak ex- 
easy to make the distinction, is that exhibited by animals satiate = 
exposed to a high degree of heat. It is well known that generate cold, 
they then assume a temperature much below that of the 
surrounding medium. It is near half a century since this 
remarkable faculty in animals was noticed ; and it has sub- 
sequently given rise to various experiments, particularly 
those made conjointly by Sir J. Banks, Sir C. Blagden, 

Dr. Fordyce, and some other philosophers: but we have 

not yet any precise ideas of its cause, which some suppose 

to be the refrigeration produced by the evaporation of the 

perspirable: matter, others the same with that of animal 

heat, whether they imagine themselves acquainted with this, 

or believe it to be yet unknown. Some considerations on 

this question will form the subject of the present paper: 

but I think it necessary in the first place to repeat an ob- 

servation, which I made some years ago*; this is, that we but not in such 

form a greatly exaggerated notion of this, phenomenon, * deere asis " 
z 3 r é commonly sup- 

when we suppose the faculty of producing cold in animals posed. 

is as striking, as that of producing heat. I believe I have 

proved, that this opinion, which has generally prevailed 

since the publication of the experiments abovementioned, 

is altogether erroneous. Jn fact, in a number of experi» Their heat in- 

aments made in common with my friend Dr. Berger, I con. ‘te45e4 

stantly found, that the temperature of animals exposed to 

a higher heat than 35° or 40° cent. [95° or 104° F.] rose 

in a very striking degree, without however reaching that of 

the surrounding medium. I frequently observed, that this 

‘rise of temperature amounted to 6° or 7° [10°89 or 

12°6° F.]; and I even ascertained, that, when the external © 

heat is very considerable, this increase of temperature has 


* In my inaugural dissertation, entitled Experiments on the 
Effects that a high Degree of Heat produces in the Animal Eco- 
nomy. See, Collection of Theses of the Medical School at Paris, 
‘for 1806, No. 11. 


no 
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without limit. no limit but the death of the animal, which is its necessary — 
consequence. In these experiments I ascertained the tem- © 
perature of the animals by a method, of the accuracy of - 
which there can be no doubt; that is, by introducing a 
considerable way into the rectum the bulb of a thermo. 
meter purposely made very small. I found a similar in- 
crease of temperature in the human subject, by means of a 
A man in hot ' thermometer introduced into the mouth: and I even obs 
ina his served it very strikingly in a case, where the head could’ be 
affected only by means of the circulation; that of a person 
placed in a box filled with hot vapour, but having his head 
out of it. 
The faculty of | It follows from these facts, that the faculty ef producing 
ee ee cold is much more limited than is commonly supposed ; not 
that it is imaginary. Too many facts attest its existence, 
for it to be doubted: it is desirable, therefore, to ascer- 
tain its cause; and this I shall attempt to do. 
Its cause sup- | | P have said above, that some suppose this cause to be 
posed to be the the same with that of animal heat; and they ground this 
ee opinion on the results of the experiments of Blagden and 
heat. Fordyce, from which it would seem we may infer, that 
animals preserve a uniform temperature, whatever may be 
the heat of the surrounding medium; and that consequent- 
ly their faculty of producing cold is as decided as that of 
This isamis. Producing heat. Indeed, if it were thus, it would be na- 
take, tural to conceive this uniformity of temperature as one and 
the same phenomenon, originating from a single cause: but 
this not being the precise fact, as I have shown, we may 
presume the conclusion to be erroneous. 
Pind ons There is one observation, that tends strongly to support 
similarfaculty this opinion. It is, that cold-blooded animals possess the 
peg apa faculty of preserving a temperature below that of the sur- 
‘ rounding medium, when this is elevated, as much or more 
than warm-blooded animals: though, if this faculty arose 
from the. same cause, as that which produces animal heat, 
cold-blooded animals should be nearly destitute of it. The 
truth of this assertion [, have shown’ by several experi- 
ments in the paper already quoted; and the: following, 
which I lately made, appear to me to render it unques- 
tionable. | 
Ia 
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In a stove I exposed to a mean “temperature of 45° Experiments 
T113° F.] a rabbit, the temperature of which before the dana repete 
experiment was 39°7° [103-46° F.]. After remaining there 
an hour and forty minutes, it had acquired a temperature 
of 43-8 [110-84° F.]. A frog, exposed-in the same stove and two frogs. 
to a similar heat, acquired in one hour a temperature of 
26:7° [80-06° F.]; which it preserved during the rest of 
the time it remained in the stove, being half an hour. The 
temperature of another frog, exposed to a mean heat of 
46°2° [115:16° F.}, rose to 28° [82°48 F.], at which it 
became stationary. 

They who have imagined, that there was no necessary ry Some have sup 
connection between the cause of animal heat, and that of Padua iy 
the cold sometimes produced in the animals, oes supposed, €vaporation, © 
that the latter might be occasioned by the evaporation that 
takes place, either at the surface of the body, or in the 
Jungs; thus comparing this phenomena with the cooling 
of inanimate bodies, the surface of which is. wet. For 
this ingenious comparison we are indebted to Franklin ; 
but is it just? The only experiments made till lately, with This contradict: 
a view to solve this question, those of Sir C. Blagden and ne 
his coadjutors, and those of Dr. Crawford, seem to in- 
dicate, that it is not. Those 1 made myself a few years confirmed by 
ago, and of which I have given an account in the thesis °™*™ 
already quoted, led me, on the contrary, to adopt the sup- 
position of Dr, Franklin; though they did not allow me to 
form a decisive opinion. I have since attempted some new 
ones, which, confirming the results I had before obtained, 
appear to me calculated to remove all doubts on the subiect. 

Of these I shall give the results preceded by a brief account 
of those I formerly published. 

The principal object of the latter was to ascertain the The insuffi- 
validity of the objection commonly made to Franklin’ <tc Mae 
theory, that the cooling produced by evaporation is insuf- alleged. 
ficient, to explain the difference observed between the tem- 
perature of animals exposed to a high degree of heat and 
that of the surrounding medium. To determine this it was 
sufficient, to examine the comparative influence of heat on 
the temperature of animals, and on that of inanimate sub- 
stances wetted all over. For this purpose I exposed at the Comparative 


1 wane experiments. 
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same time, and side by side, in a stove, various animals, 
alcarrazas filled with water, and wet sponges. In making 
this experiment, which I have several times repeated, I 
constantly observed, that the alcarrazas and sponges, 
whether I introduced them into the stove cold, or previouse - 
ly warmed, assumed a temperature below that acquired by 
the warm-blooded animals, but nearly the same as that.of 
the cold-blooded*. From these results then we may infer, 
Evaporation an that evaporation is sufficient, to produce a refrigeration as 
adequate cause, i 3 
great, if not greater than that observed in animals; and 
hence we may presume, that it is the cause of the latter. 
It'would be wrong however, to consider the latter as a ne- 
cessary consequence of the preceding proposition. The 
possibility of a thing is not a sufficient ground for our con- 
cluding, that it actually is. Accordingly, when I publish. 


* To render the experiment completely accurate, it would have 
, been necessary to ascertain the final temperature, that would have 
been acquired both by the animals and the inanimate substances, 
when the heat had produced its utmost effect on them. This I 
found very difficult with respect to warm-blooded animals: a long 
continued heat exhausting them greatly, I satisfied myself with an. 
approximation to the limit. I generally waited, till the inanimate 
substances had attained it; which was much more easy, because I 
took care previous to the experiment, to raise their temperature 
nearly to the point, at which it would ultimately arrive by their 
exposure in the stove. 

I shall here give the result of two experiments of the same kind, 
lately tried. 

Results of ex- __[ enclosed in one basket, separating them only by an open par- 

periments, tition, a rabbit, and an alcarraza full of water; and placed them 
in a stove, the mean heat of which, during the experiment, was 
45° [113° F.]. The temperature of the rabbit, when introduced, 
was 39°7° [103'46° F.]; that of the alcarraza about 35° [95° F.}. 
The temperature of the rabbit gradually rose to 43°8° [110;84°F.]; 
that of the alcarraza, on the contrary, fell to 31°4° [88°528 F.], at 
which point it appeared to continue stationary. 

In the’second experiment I exposed, in the same stove, to a 
mean temperature of 36°5° [97°'7° F.], two small sponges and a 
frog. The latter, which was placed between the two sponges, ac- 
quired, in the course of an hour, the stationary temperature of 
28 2° {82°76% F.], the sponge on the left that of 27°9° [82°22° F.}, 
and the sponge on tke right that of 27°6° [81°68° F.]. 

ed 
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ed these results, I did not pretend to decide, that evapora. 
tion was the true cause of the phenomenon in question; FE 
merely held out this opinion as plausible: at present I think 
I can give direct proofs of its justice. 

If evaporation be the sole cause that produces the re- Test of its ef- 
frigeration of animals exposed to a high degree of heat, it fcacy- 
_ is evident, that by suppressing it both on the surface of the 
body and jn the interior of the lungs, this refrigeration will 
be prevented, and the animals must acquire a temperature 
equal or superior to that of the medium, in which they are 
immersed. If we do not obtain this result, it is a proof of 
the insufficiency of this cause: if, on the contrary, the 
means employed for suppressing evaporation being such as 
not te disturb the exercise of the other functions of the 
animal, we perceive a cessation of the phenomenon, for 
which we are endeavouring to account; we may conclude, 
with equal reason, that it was owing to evaporation. 

This mode of ascertaining the influence of evaporation Experiments 
in this phenomenon naturally offered itself to the minds of with this view 
those, who have instituted inquiries on the subject. Some . 
experiments have been tried with this view; but they have 
neither been numerous, nor very decisive. One was by Dr. by Dr. Fordyce 
Fordyce. This gentleman, having introduced a large quan. 
tity of aqueous vapour into a heated room, thought he 
perceived, that the heat incommoded him more, but that 
his temperature remained scarcely the less stationary. It is 
to be observed, that the time he passed in this room was 
too short, to heat very perceptibly a mass so considerable 
as that of the human body. Wo positive inference there- 
fore can be drawn from this experiment; any more than 
from that, in which Dr. Crawford attempted to ascertain and Dr. Craw- 
the influence of a warm bath on the temperature of a dog; i 
the mode in which he measured this temperature being too 
_dmexact, and, besides, the effect of the water being capable 
of suppressing the cuticular evaporation merely, not the 
pulmonary. The experiments which the same gentleman 
tried with frogs, animals in which the pulmonary evapora- 
tion must be inconsiderable, would be more decisive, if the 
results he gives were agreeable to observation. But I have 
satisfied myself, that this is not the case. Numerous ex- Frogs acquire 

periments, the tempera- 
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ture of water in periments, made with care, have convinced me, that frogs 
which they are. constantly acquire the temperature of the water in which 
they are immersed, let its heat be what it may, and that in 
this respect there is no difference between dead and. living 
frogs *. ! 
These are all the experiments, as far as I know, that 
have been tried to ascertain what would happen, when men 
or animals are exposed to a high degree of heat, without 
any evaporation being able to take place from the surface 
New experi- Of their bodies. Their insufficiency is evident. New ones 
mentsmade therefore cannot be uninteresting, and these I have at. 
tempted. , 
on the plan of | With this view I had recourse to the means employed by 
atin age paca ordyce, but with this difference; instead of trying 
the experiments with man, 1 employed animals of small 
size, that their mass might be more quickly heated. In 
fact it is well adapted to the end proposed ; for it is ob- 
vious, that if an animal be placed in air loaded with , 
vapour, there can be no evaporation of the fluid exhaled 
either on the surface of its body, or from its lungs; and 
yet it may continue the exercise of its functions as freely as 
in dry air, The apparatus I employed allowed me to dis- 
tribute the vapour pretty uniformly throughout the space 
occupied. by the animals, and to’ regulate the quantity at 
pleasure. The following. is a description of it. 
The apparatus AA,» PI. X, fig. 1, is a box, about forty inches high, 
described. twenty broad, and sixteen deep: divided into two com- 
partments by an open partition, shown at a 7 in the section, 
fig.2. Ataaisa door, sliding in a groove, and opening 
into the upper chamber ; in which is a circular wicker cage, 
zz fig 2, with a door opening opposite that of the outer 
box. In this cage the animals were placed. A thermometer, 
with a very long stem and small bulb, is fixed in the centre 
of this cage. It is protected from injury by an open 
wicker case, mm fig. 2; and reaches above the top of the 
box, fig. 1, at b, where it is graduated. ‘The vapour is 
generated in a small tin boiler C C, heated by means of the 
* See my, Essay on the Effects produced in the Animal Eco- 
nomy by a high Degree of Heat, p. 54 and foll. 
furnace 
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furnace BB; and is conveyed into the box: by a tube ce. 
Over the aperture of this tube, within the box, is placed 
at a little distance a plate 7/, fig. 2, about four inches 
square; which prevents its ascending in a direct current to 
the top, and causes it to be distributed pretty uniformly 
throughout the apparatus. Toward the bottom of the tube 
of communication cc is a cock, so constructed, that the 
vapour may pass through a lateral opening, or through the 
tube itself, or through both at once. This allows the 
quantity of vapour admitted into the apparatus, and con. 
sequently the temperature, to be regulated at will. This is 
the more easy, as by means of a very simple contrivance, 
the key of the cock may be turned, without losing sight of 
the thermometer, that indicates the temperature of the box. 
To the key of the cock is affixed a pretty long lever, ce, 
from each end of which a string passes to the correspond. 
ing end of a lever of the same length, dd, turning ona 
pivot fixed on the top of the box. Of course by moving 
the lever dda similar motion will be given toee. <A sec- 
tion of the cock is given at fig. 3. In the top of the boiler 
C Cis a funne! with a cock, by means of which it can be 
replenished with water when necessary. 
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Into this apparatus I introduced successively warm-blood. Experiments. 


ed animals of different kinds, and frogs; I exposed them 
to different degrees of heat: and I carefully examined their 
temperature, both before and after the experiment, by 
means of a thermometer introduced into the rectum, or 
plunged deep into the esophagus. The results I obtained 
are giyen in the following table. 
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I shall here subjoin some remarks with regard to the ob. Remarks on 
servations in this table. pes: 

Beside the experiments, of which I have given the re- Others made. 
sults, I made many others, on the accuracy of which I 
could not equally depend. Their results however were 
analogous to those in the table. 

Whatever precautions I took to prevent it, there were The heat not 
always some variations in the temperature of the apparatus quite constant. 
during the experiment. These variations did not in general 
exceed, one degree [1°8° F]; but sometimes they amounted 
to 3° [5-4? F.], though for a very short period. 

When I employed the same animal in different experi- Animals. 
ments, I always suffered at least twenty-four hours to elapse | 
between them. 

The different thermometers I employed not being uniform Thermometers. 
in their motions, I examined these with care, and formed a 
particular scale of reduction for each, by means of which 
I reduced the several results of the different observations to 
one common scale. Though I have employed tenths of a 
degree in noting the results, I do not pretend to have been 
_ always thus exact in my observations; but'I chose rather to 

express them thus, than to commit voluntary errours. The 
errours I have committed involuntarily however cannot at 
any time have exceeded a quarter of a degree. 

The temperature of an animal previous to its introduc- Previous tem- 
tion into the apparatus has frequently exhibited trifling Pe‘ture. 
differences, the cause of which I could not ascertain. 

It was not easy to ascertain the temperature of the frogs Management of 
immediately on their being taken out of the box, and with.*he ‘ross. 
out its being influenced by the contact of the hands or the 
external air. ‘To effect this, I tied the animal on a kind 
of cart made for the purpose, and placed a thermometer 
with a very small bulb, so as to remain in its mouth, or 
rather in its stomach. On opening the box, I had only to 
take out the cart quickly, and examine the degree indicated 


by the thermometer. ~ 
On looking at the table we perceive, that the tempera-The tempera- 
ture of the ani- 
ture of the warm-blooded animals uniformly rose two ON aks thave eae 
three degrees at least above the moist air, in which they of the medium. 
were ere: whence it is evident, that the faculty of 


Bb2 af Breniene 
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producing cold was annihilated in’ them, and consequently 
that this faculty is essentially dependent on evaporation. 
It is true, that the heat, to which these animals were exposed, 
did not exceed their ime, temperature by two degrees 
[3-6° F.]; and it might be ‘supposed, that the faculty of 
producing cold would have been displayed by them athigher’ 
They could not temperatures. But this objection will vanish, if we con- 
Faas ee @ “sider, that death would have been the necessary consequence 
long. of their exposure for a time of any continuance to a moist 
heat, greater than that to which I subjected them, and con- 
sequently that, this faculty would have been extinguished i in 
them. In fact, however low the heat they endured in these 
experiments may appear to have been, they. were ‘always 
more. or less, exhausted by it; and when it was greater,’ 
they appeared dying on my taking them, out” ‘of thé appa- 
It killed some. ratus. . The guinea pig, though very lively f in the morning, 
died in the evening after experiment 10.\ I’ had likewise 
a rabbit.and a pigeon that died after similar experiments, 
the results of which are not ipserted in the table. 
Why did the Tt may be asked perhaps, why the temperature of these 
am paler tae animals did not merely rise to an equilibrium with the sur- 
rounding fluid, instead of exceeding it by some degrees. 
"The answer to this question is very simple. The exercise of 
their functions not having been disturbed, the cause, what- 
ever it is, that produces tet heat, must have continued 
to act on them, and occasion this rise of tem perature, It 
is more dificult to conceive, why this rise was not greater; 
sand why the same cause, which in low temperatures keeps 
animals at 20°, 40°, or even 80° [36°, 72°, or 144° F.] 
above that of the surrounding air, does not rise more than 
3° or 4° [5-48 or 7°2° F.], when they are exposed to 
heat®. This question cannot be solved, till we have a sa- 
tisfactory answer to another of great importance, that has 
been often debated ; ‘Cwhat is ‘the cause of animal heat?” 


* Fresh experiments that I have made since this paper was read 
to the Institute, and which T shall soon make public, lead me to 
think that evaporation was not entirely suppressed in those I have 
here related: but these results, instead of invalidating what I have 
advanced, tend rather to confirm them. 

a question 
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a question which, as may be seen from the facts I have 
adduced, is not essentially connected with that here dis-— 
cussed. 

In frogs, and I believe it would, be the same with other Remark on 
cold-blooded animals, the difference between their tempe- *°8* 
Yature aud that of the surrounding medium was always 
‘much less striking than in warm-blooded animals, as might 
naturally be expected. This however has afforded me an Curious fatt de 
opportunity of making a remark somewhat curious, but‘Pecting them, 
_Frequiring to, be confirmed by repeated experiments, namely, 
that the proper heat of these animals, or the excess of their 
temperature over that of the surrounding medium, is as 
considerable when they are exposed to heat, as when they 
are exposed to cold. . This would seem. td indicate, that the 
cause of this heat is not the same as in warm-blooded ani- 
mals. 

~ From-what has-been said we may conclude, that the pro- The ptoduction 
duction of cold, manifested in animals exposed to a high wl ape 
degree of heat, is to be classed with those phenomena, the éveporations ? 
essential cause of. which is physical. In this however we 
cannot overlook, the inflyence of vital causes, which, a8 ‘I in which vital 
have announced at the commencement of this paper, concur a¥ses ee 
with the physical causes in the production of almost all the 
phenomena, that are the result of organization. In fact, 
the evaporation, that causes this production of. cold, can. 
not take-place, unless the surface of the body and a the 
_pulmonary cells be kept constantly moist. And here the 
comparison of inorganic bodies, such as were employed i in 
my experiments, ceases to be exact. The surfaces of these 
“were. moistened, by transudation only. Those of animals 
are moistened by perspiration, a very com plex phenomenon, 
Necessarily. depend on the action of the system of capillary 
vessels. In the former, the surface no sootier begins to 
dry, than. it draws from the interior a new pertion of mois. 
_ture. In the. latter, on the , contrary, “perspiration must 
aequire a fresh degree of activity, when the heat becomes 
.more considerable ; and this can take place only from an in- 
_ greased energy in the exhalant system,, and perhaps. even 
‘throughout the whole of the circulation. It is to be ob- 


served, that this increased activity of the perspiration, at 
to least 


ath 


Sweat. 


General deduc- 
tion. 
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least from the surface of the body, is more considerable, 
than is requisite to furnish the increased evaporation. 
Hence that sweat, which, in most cases, is nothing more 
than the.excess of the fluid perspired above that carried off 
by evaporation. 

I shail conclude this paper with the following’ proposi- 
tion, which I think I may venture to advance as a neces- 
sary consequence of the observations contained in it. ‘‘ The 
production of cold, manifested in animals exposed to a 
high degree of heat, is the result of the evaporation of the 
perspirable matter ; which, in consequence of the increased 
action of the exhalant system, is so much the more con. 
siderable, in proportion as the external heat is greater. It 
is therefore at the same time the result both of physical and 


‘vital causes.’ 


VII. 


A new and expeditiows Mode of Budding. By Tuomas 
Anprew Knicur, Esq. F. R. S*. 


urserymenapt F ARKINSON, in his Paradisus Londoniensis, which was 


to substitute 
one fruit for an- 
other. 


published in 1629, has observed, that the nurserymen of his 
_days had been so long in the etre of substituting one 
variety of, fruit for another, that the habit of doing so was 
almost become hereditary amongst them: were we to judge 
from the modern practice, in some public nurseries, we 
might suspect the possessors of them to be the offspring. of 
intermarriages between the descendants of those alluded to 


‘by Parkinson. He has, however, mentioned his ‘ very 


good friend, Master John Tradescant,” ‘and Master John 


“Miller,” as exceptions; and similar exceptions are, I be- 


\ 
Cause of Mis- 
~ take. 


lieve, to be found in modern days. It must however be 


admitted, that, wherever the character of the leaf does 
not expose the errour of the grafter, as in the different va- 


tieties of the peach and nectarine, mistakes will sometimes 
‘occur; and therefore a mode of changing the variety, or 


* Transactions of the Hort. Soc. vol, i, p. 194. 
of 
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of introducing a branch of another variety, with great exe 
pedition, may possible be acceptable to many readers of 7 
the Horticultural Transactions. 

The luxuriant shoots: of peach and nectarine trees are Expeditious 
generally barren; but the lateral shoots emitted, in hig ete Mek 59 
same season, by them, are often productive of fruit, par. z ; 
ticularly if treated in the manner recommended by me in 
the Horticultural Transactions of 1808*. In the experi- 

‘ments I haye there described, the bearing wood was afford. 
ed by the natural buds of the luxuriant shoots ; but I 
thought it probable, that such might as readily be afforded 
by the inserted buds of another variety, under appropriate 
_management. I therefore, as early in the month of June, 
of the year 1808, as the luxuriant shoots of my peach 
trees were grown sufficiently firm to permit the operation, © 
inserted buds of other varieties into them, employing two 
distinct ligatures to hold the buds in their places. One‘li- 
gature was first placed. above the bud inserted; and upon 
- the transverse section through the bark: the other, which 
had no further office than that of securing the bud, was 
applied in the usual way. As soon as the buds (which 
never fail under the preceding circumstances) had attached 
themselves, the ligatures last applied were taken off: but 
‘the others were suffered to remain. ‘The passage of the sap 


upwards was in consequence much obstructed, and the in- 


serted buds began to vegetate strongly in July: and when 
these had afforded shoots about four inches long, the re- 
inaining ligatures were taken off, to permit the excess of 
sap to pass on; and the young itibotk were nailed to the 
wall. Being there properly exposed to light, their wood 
ripened well, and afforded blossoms in the succeeding 
spring: this would, I do not doubt, have afforded’ fruit ; 
put that, leaving my residence at Elton, for this place, 
I removed my trees; and the whole: of their blossoms, in 
“the last spring, proved, in consequence, equally abortive. 


_-# Page 38: or Journ. Vol, xviii, p. 196, 
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VIII. 


Notice respecting Native Concrete Boracic. Acid: By 
Smituson Tennant, Esq. F. R.S. &c, Communicated 
by L. Horner, Esq. Sec. of the Geological Society *. 


Boracid acid Tur boracic acid is not found, like the greater number 
found but in } : 

few places: of substances, in almost every country; but, as far as our 

present knowlcdge extends, appears confined to a few par- 

ticular places. On this account, as well as the great utility 

of borax in various arts, the discovery of its existence in 

: any new situation may deserve to be recorded. 

see oh ing Some months ago Mr. Horner was so obliging as to show 

Lipari. me a collection of volcanic productions from the Lipari 

; Islands, presented to the Geological Society by Dr. Saunders. 

They consisted chiefly of sulphur, and of saline sublima- 

tions. on the lava; but among these more Common sub- 

stances there were several pieces of a scaly shining appear- 

Native boracic ance, resembling boracic acid. The largest of these had 

acid 

been cut of a rectangular shape, and was about seven or 

eight inches in length, and five or six in breadth, as if it 

had been taken from a considerable mass. On one side of 

most of the pieces was a crust of sulphur, and the scaly 

part itself was yellower than pure boracic acid. To as- 

certain if the scaly part was coloured by sulphur, I exposed 

it to heat in'a glass tube, and, after the usual quantity of 

mixed with a water had come over, there sublimed from it about a tenth 


Bey ofsul- of its weight of sulphur, and the remainder was pure bo- 


racic acid. 3 
Another speci- Mr, Horner afterward informed me, that the late Dr. 
ar Menish of Chelmsford had presented to the Geological So. 
ciety a specimen, which he had received, with some other 
volcanic productions, from Sicily, but which had been col. 
lected in the Lipari Islands; the, box containing them 
being marked ‘ Produzioni Volcaniche raccolte nelle Isole 
Eolie da Gius. Lazzari. Lipari.”? He found it to consist of 
boracic acid; and it perfectly resembled that I have just 


* Trans. of the Geol. Soc. vol, i, p. 389. 
described 


DECOMPOSITION OF SULPHATE OF IRON BY ANIMAL MATTER, 377 


described, having the same yellow colour from an admix- 

ture.of sulphur, and a similar crast of this substance ad- 

hering to one side. 

Any future traveller, visiting those countries, would do Probably a less 

_ well to examine them with a view to this particular object. a 
The boracic acid may be a more extensive volcanic product might be sup- 

than has hitherto been imagined ; for in the account given Posed. 

of its discovery some years ago, by Messrs. Hoefer and 

Mascagni, near Monte Rotondo, to the west of Sienna, 

“we can have no doubt of its volcanic origin in those places, 

from the substances which are there described to accom. 

pany it. 


IX. 


_ Notice respecting the Decomposition of Sulphute of Tron 
by Animal Matter: by W..H. \Perys, Esq. F. R.S. 
| Treasurer. of the Geological Society*. 


As the following circumstance, that took place i in my la~ Mode in whieh 
oratory, appears to throw considerable light oa the mode are pence 
whereby organic,remains become;penetrated. by. pyrites, it by pyrites, 
_ may. not perhaps be foreign to, the objects of the Geological 
Society ; and, as such,,1 haye taken the liberty of offering 
it to their attention. 

Ad was engaged 2 few years; ago in a.course of. experi. A solution of 
‘ments on hidregen gas, which was procured in the usual eee 
method, by the solution of iron turnings, in diluted su]. mal matter, 
phuric acid. The sulphate of iron bence resulting, to the 
amount-of some quarts, was poured into a large earthen 
pitcher, ‘and remained undisturbed and unnotiecd for about 
oaotwelvemonth. «At the end of this, time, the vessel being 
wanted, I was about to throw.away the liquor, when my 
attention was excited by an oily appearance on its surface, 
together with a yellowish powder, anda snotty of small 
hairs. 

The powder, on examination, proved tobe sulphur; Results. 
and on pouring off carefully the supernatant liquor, there 


7 _* Trans. of the Geol. Soc. vol. i, p. 399. ) 
was 
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was discovered at the bottom of the vessel a sediment con- 
sisting of the bones of several mice, of small grains of 
pyrites, of sulphur, of crystallized green sulphate of iron, 
and of black muddy oxide of iron. 

Partofthesalt These appearances may with much probability be at- 


deoxigenated tributed to the mutual action of the animal matter and the | 
sulphate of iron, by which a portion of the metallic salt 


by it. 


seems to have been entircly disoxigenated. 


X. 3 4 % 


Analyses of Minerals: by Martin Henry Kuaprotn, 
Ph. D. &c. ! ; 


Analyses by As the fourth and fifth volumes of Klaproth’s work have 

ae ie not appeared in English, and are not likely to be trans. 
lated, the'results of his analyses probably will not be un- 
acceptable. Not. having the work: itself, they are taken 
from the Journal de Physique. 

‘Electrum of Analysis of electrum. 


pate This name is taken from Pliny, who says,: bist 53, 
chap. 4,-§23.  ¢ In all gold there is silver, in various pro- 
portions. Sometimes a terith, . sometimes. ‘a: nioth,: some. 
times an eighth part. When there is a fifth ig of ee 
it is called electrum’’. 

_ Gold ore of In a gold ore from Schlagenberg in’ Siberia Klaproth 

~ Schlagenbers. found 
| ‘Gold’ ay | . 64 
Silver = - - 36 
Rs . 100 
Silver ore from!» From a species of! silver ore, .calledin Perupacos,some 
Feru, of which. was brought:over by von Humboldt, he obtained 
Silver = - ~ 14 
Brown oxide of iron aloy 6 20 
Silex - ayy - he 
Sand Dba. ght Oathe « 1 
‘Water jae om? YU , a 9 85 


Conchoid 


j 


‘ 
4 
! 
; 


~ 
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--Conchoid muriated* ‘silver from Peru. 


‘Silver ~~ ie “ 
Oxigen « - ~ 


Native cinnabar from Japan. 
Mercury - - - 
Sulphur - - Pe 


379 

Anotlier. 
67°75 
32°25 

100 
“0 Native cinnabar 

84°50 of Japan, 
sii ooze 
‘99°25 


Naive cinnabar from Neumarktel, in Carinthia, gave and of Neu- 


_ the same proportions. 


Hepatic cinnabar from Idria. 


Mercury - 
Sulphur. = ey . 
~ Charcoal + - + 
‘Silex = - . 
‘Alumine ~ ~ - 
‘Oxide of iron - e 
Copper - - ‘. - 
Water -« “ rs 


\ 


Red lamellar copper from Siberia. 


Copper = 2 - 
‘Oxigen = « a 


Kapfertur (radiated mountain pei: from Silesia. 


Copper - - - 
Oxigen “ wo . 
Carbonic acid < a 


Water ee ee 


marktel. 


Hepatic cinna- 
bar of Idria. 


100 - 
Radiated 
56. mountain blues, 


14 


400 


Malachite differs from this only in containing less car- 


bonic acid, and more maul 


* Soin theJourn. de Physique. C. 


Malachite. 


+ Ido not know the word used by Klaproth: is as the French 
' translator renders it charbon, not carbon, I have thought it best to 


sEmnploy. charcoal. C, 


‘ 


Kupfergruen 
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Mountain. 
green. 


‘ 


Vitreous cop- 
per ore. 


Gray copper 
ore froin Frey- 
berg. 


Another.: : 


Another. 
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Kupfergruen (mountain green) or chrysocel from Siberia. 


Kupferglanzerz (vitreous copper ore). 


Fahlerz (gray copper orc) from Freyberg. 


Fahlerz from Kroner mine, 


F ahlerz f rom Jonas 


oe 3 


1 


‘Copper = 
Oxigen - 
Carbonic acid 
Silex - 
Water - 


Copper - 
-. Iron - 
Sulphur ~ 


Loss - 


Copper - 
Silver - 
Arsenic - 
Tron - 
Sulphur - 


Loss - 


Copper : 
Silver - 
Tron - 
Arsenic - 
Sulphur. - 


“Loss - 


Copper - 
Silver - 
_Tron oa 
“Antimony - 

Arsenic - 

Sulphur - 


Loss 


Freyberg. 


mine, Freyberg: 


» 40 
10 


100 


100 


100 | 


Crystallized 


i] 
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Graugultigerz -» 
ee ho exive _ one ae be 
Antimony - - 22 
Zinc’. - - - » Von 
Tron - - * 3°25 
Sulphur - - - 28) 
Silver - - - ; 0°95 
Oxide of manganese - 
Loss - - - 3°75 
100 
Grangultigerz i in mass from Poratsch i in Lower Hungary. 
Copper” - = + a9) from Poratsch, 
Antimony - - 19:50 
Tron - - - 7°50 
Mercury - > - 6°25 
‘Sulphur - - - eG" 
Loss | - - - 1°75 
| ish) ai .! 2 100, , g 
Graugultigerz in mass from Annaberg. from Anna-” 
Copper. - - - 40:25 berg, 
Silver - - ee OES 
Antimony - See De 
Iron, ~ - - _ 13:50. 
Sulphur - - - 18°50 
Arsenic -. - - 0-75 
Loss - _ - 3°70 
100 | 
Crystallized graugultigerz from Zilla, in Clausthall. from Zilla, 
Copper - tae oe 37°5 
Silver - =" aie Big 
Antimony - - - 29 
Iron - : 6-5 
Sulphur - - - ~ 21°5 
Loss “ = 2 25 
100 


Graugultigerz 
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from St. Graugultigerz from St. Miatiely at Wolfach, 
_ Wenzel, 
Coppper- -  - - 25+50) 
Silver - 2 2 13°25. 
Antimony ie - 27 
Tron - < by 7. 
Sulphur - : - 25:50: 
Toss, =) - - 1-75 
100 


_ and from Peru. Guaiaitieees in mass from Peru, brought over by 
Humboldt, and,taken from the vein called Purgatorio. 


Silver + - ~ 10°25, 
Copper - - - 27 
Antimony - - — 2350 
, Iron. - - . e 
Lead - = : ha 
Sulphur - - - 27°75, 
Loss Hi kc = : 2°75. 
100 
Triple sulphu- — Ore of Antimony and lead from Segen, in Clausthal, 
ret of lead from 
Segen, Lead * ° ° 42°50 
Antimony —~ - - 19°75 
Copper - - - 14-75) 
Tron - - - 5 
Sulphur - > - 18 
Loss - - ° ig tse 
Bs. 10@0.5 
Ore of antimony and lead from Andreaskreuz, St. Anc 
peneoce tet ao a saaty m Gain) 
¢ w) ua @ be 108 4 % ' 
Silver = = . 2:25) 
Capper, =". 16°25 
Antimony - - 16 
fron aie = - 13°75 
Sulphur - : 7 13°50 
Silex . = - 2°50 
Loss - - - pe 
; 100 


i To be continued). 
SCIENTIFIC 
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Wernerian Society. 


Ar the.meeting of this. society on the 22d.of February Mincralogy of 
a-communication from the Rev..Mr. Fleming of Flisk, wast¢ Frith oe 
read,, describing, the, mineralogical. appearances, which. oc- . 
cur.on the north bank of. the Frith of Tay, from, Dundee 

up to. Kingoodie quarry. The rocks are. claystone,. 
claystone-porphyry,, felspar-porphyry, greenstone, sand. 

stone and: amygdaloid. The. sandstone occuys: in. basin- 

shaped cavities. in the porphyry, and contains subordinate; 

beds of greenstone; but he deferred giving any decided opi- 

nion, concerning. the geognostic relations of these. rocks, 

till he should examine’the south shore.of, the Frith of Tay. 

Att the same. meeting, the secretary read a communication and of the 
from Mr. Macgregor, surgeon to the,25th regiment, giving sae roung 
an.account. of, the mineralogy of the country around the 
town of Lanark, particularly at the celebrated. falls of 
Cora Lin and Stonebyres. Near the former, porphyry- 
slate and felspar-porphyry occur. At the latter, the 
waters are poured. oyer beds of fine grained sandstone, 
which, in descending, gradually becomes coarser in texture, 
till it passes into. a conglomerate, consisting of masses of * 
quartz, jasper, splintery hornstone, flinty-slate, and clay. 
slate. Near Nethan: bridge, the traces of a coal deposi- 
tion and a portion of a coal-field. make their appearance; _ 


= 


many. alternating beds of sandstone, bituminous shale, and ~ | 


clay ironstone occurring along with thin beds of slate coal 
and cannel coal. Mr. Macgvreger stated it to be his opinion, 
that the sandstone exposed on the banks of the Clyde and 
of the Mouse river near Lanark, belongs to one and the 
same formation; that the Mouse has gradually scooped out 
the present channel, in the same way as the Clyde is sup- 
posed to have done; and that there are here no marks of 
any violent convulsion of nature, as some have imagined. 

An extract of a letter from Lieutenant Huey of the 73rd Large sea 
regiment was also read, mentioning the circumstance of a Ske 
large marine animal, supposed to be about thirty feet long, 
and shaped like a snake, having been observed from a ship 
in lat, 38° 12 8. and long. 5° K. 

| At 


384 


British sponges. 


Nature of 
ponge. 


SCIENTIFIC NEWS. 


At the meeting of this society on the 7th of March, the 
secretary read an ** Essay on sponges,’ with descriptions of 
all the species, that have been discovered on the coast of 
Great Britain”, by George Montagu, Esq. of Devonshire. 
From Mr. Montagu’ s' researches as to the constitution of © 
sponges, it appears, that no’polypi or vermes of any kind 
are to be discerned in their cells or pores? they are, how. 
ever, decidedly of an animal nature; but they possess 
vitality without perceptible action or motion. Mr. Montagu 
has divided the gentis spongia into ’ five’ families? ‘viz. 
Branched, digitated, tubular, compact, and orbicular. : 
Only Fabien species were previously known to be British: 
Mr. Montagu, in this communication, described no fewer 
than ‘thirty-nine. A considerable number ‘of ‘the species 
are quite new, or have now’ for the first time’ been’ dis. 
tinguished and formed by that indefatigable naturalist. 


Naturalmethod’ At the same meeting, Dr. Yule read a memoir on’ the na- ~ 


in botany. 


Literary and 
philosophical 
society of 
Liverpool. 


tural method in botany, in which he defended’ the existence 
of the series of natural affinity in plants’ ‘against the ob. 
jéections of professor Willdenow’ and’ Dr: Smith, founded 
on the want of regularity in the series, &c.' He contend. 
ed, that the illustrious author of the artificial system never’ 
intended, that it should supersede, but on the contrary, 
that it should lay the foundation of the ‘Natural Classes,: 
¢¢ quas plana genera nondum detecta revelabunt :” and that 
with this view he uniformly inculcated the study of natural 
genera, in conformity with his great se Ee Omne genus 
naturale.” 
TE Ea ; 

A literary and philosophical ‘society has been Jately in. 
stituted in Liverpool. Its object isto collect information 
in all branches of literature) and science, which is laid bee 
fore the society in the form of Essays, or Papers. The: 
number of members already amounts to near sixty, and 
their meetings are held’ monthly from October to May in- 
clusive. The communications and attendance are entirely 
voluntary. Officers; the Rev. Theophilus Houlbrooke, 
President: Rev. Joseph Smith, Dr. Bostock, and John. 
Theodore Koster, Esg., annual Vice Presidents: and Dr. 
Thu. Stewart Traill, Secretary, to whom communications 


are to be addressed. 
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A. 


A.B. C. onthe supposed presence of 
_ water in muriatic acid gas, 236 
‘Acetate of alumine precipitated by 
heat, 33 ‘ 
Acid, acetous, experiments on, 95, 
103 
Acid, boracic, a native concrete; 376 
Acid, oxalic, combinations of, 20 
Acid, prussic, experiments on, 256 
Aérolites, analysis of, 224, 229 
Aikin, A. Esq. on a green waxy sub- 
stance in alluvial soil, 319 
Algorithm of imaginary quantities, 193 
Alkaline hydrosulphurets, see Hydro- 
sulphurets. 
Alkaline matter in serum, 145, 230 
Allan, Mr. J. his improved mathema- 
matical dividing machine, 5 
Alloys, ancient, analysis of, 11 
Allut, M. on the fabrication of flint 
glass, 54 
Alumine, see Acetate. 
Ammonia, oxalate of, 26<-Superoxa- 
late of, 27 
Analysis of some mineral alloys, 11—Of 
oxalate of lime, 21—Of crystallized 
oxalic acid, 22—Of oxalate of potash, 
23——Of superoxalate of potash, 24— 
Of Dr. Wollaston’s quadroxalate of 
potash, 24—Of oxalate of soda, 25, 
Of superoxalate of soda, 26—Of ox- 
alate of ammonia, 26—Of super- 
oxalate of ammonia, 27—Of oxalate 
of strontian, 28--Of oxalate of barytes, 
29—Of superoxalate of barytes, 30— 
Of oxalate of magnesia, 3i—Of ole- 
fiant gas, 69—-Of hyalite, 158—Of 
some meteoric stones, 224——Of to- 
bacco, 260—Of magnesite, (the na- 
tive magnesia of Wemer), 269— 
Of deadly nightshade, 350—-Of va- 
tidus minerals, 378—-382 
_ Analytical formule for the tangent, 
cotangent, &c. 133 
Vow. XXXI, 


INDEX, 


Anderson, Mr. remarks on his experi- 
ments on the decomposition of water, 
87, 91 

André, counsellor, 269 

Animals exposed ta heat, 361 

Antimony, analysis of an ore of, 382 

Apple, anew variety of, 316 

A. Z. on Mr. Anderson’s experiments 
on the decomposition of water in two 
Or more separate vessels; with an ac- 
count of Mr. Murray’s experiments 
on the same subject, 87==See also 216 

B. 

Baader, Mr. F. 358 

Babington, Dr. 92 

Baillie, Dr. 182 

Banks, Sir J. 363—-On the mode of 
inuring tender plants to our climate, 
207—On the native country of the 
potato, 290 

Barton, Dr. B.S. on the native country 
of the solanum tuberosum, or po- 
tato, 290 

Barytes, oxalate of, 29—=-Superoxalate 
of, 30 

Beale, D. Esq. 204 

Bennet, Hon. H: G. 240—On a 
whin-dike in Northumberland, 319 

Berard, M. on the alkaline oxalates and 
superoxalates; and particularly on 
their elements, 20 

Berge, Mr. M. on the improved dividing 
machine, 7 . 

Berger, Dr. 363 

Bergman’s sublimation of oxalic acid; 


21 
Berthollet, M. 26—=His experiments on 


olefiant gas, 69 

Blagden, Sir C. 363 

Blood, diabetic, nonexistence of sugar 
in, 182, 190 

Boracic acid, see Acid. 

Bostock, Dr. 105, 384 

Botany, natural method in, 384 

Bouillon la Grange, M. on the chalk in 
the vicinity of Paris, 119 


Cic.g + . Brande, 


INDEX. 


Brande, W. T. Esg. his account of a 
vegetable wax, from Brazil, 14 

Brander,: Mr. 50- 

Brazil, see Wax. 

Breislak, M. 64 

Brocoli, early purple, culture of, 204 

Brongniart, M. 39, 115, 117, 269 

Browne, J. H. Esq. 342 

Bucholz, M. his analysis of magnesite, 
269 

Budding, new and expeditious» mode 
of, 374 

Buffon’s experiments in the manufac- 
ture of plate glass, 54 

Bulbous plants, growth of, 203 

Buxton, Dr. his medical lectures, 80 


Cc. 
Caledonian Horticultural Society, prizes 
proposed by, 237 
Caloric, attempt to explain the phe- 
nomena of, 195 
Caoutcheuc, elasticity of, 106 
Cessac, Count De, 9 
Chemical lectures, 240 
Cifflé, M. 59, 67 
‘Cinnabar, native, analysis of, 379 
€larke, Dr. J. his meteorological ta- 
ble for 1811, 137 
Clock, see Pendulum. 
Coal, useful products from, 332 
Compensation pendulum, 199, 316 
Conductors for lightning, 108 
Cook, Mr.B. on the prevention of da- 
mage by lightning, 108-—On the pro- 
duction of heat, light, and various 
useful articles, from pit-coal, 352 
Cooling of animals exposed to great 
heat, 361 
Copper, red lamellar, analysis of, 379 
Copper ores, vitreous and gray, analyses 
of, 380 
Correspondent, A. on the compensa- 
tion pendulums of Lieutenant Kater 
and Mr. Reid, 316 
Crotch, Dr. his musical lectures, 160 
Cruickshank, Mr. 94, 183 - 
Cutting, Dr. on vision, 324 
Cuvier, M. 39, 115, 117 


D. 


Dale, Mr. on the strata near Harwich, 
44 

Dalton, Mr. his theory of heat, 106 

D’Arcet, M. his experiments on glass, 
60 

D’Artigues, M. 53—On the devitrifica- 
tion of glass, 58, 65 

Darwin, Dr. objection to his theory ofa 
retrograde action of the absorbcats, 
189 

Davy, J. Esq. 124, 217—On the nature 
of oximuriatic and muriatic acid gas, 
310 


Davy, Dr. objection to his theory of 


mietallic bases, 106 

Decomposition of water, 87, 90 - 

Delaroche, Dr. F. on the cause of the 
refrigeration observed in animals ex- 
posed to a high degree of heat, 361 

De Luc, M. 94 

Diabetic blood, see Blood. 

Dividing machine, improvements in, 5 

Dolomieu’s hypothesis of volcanic fires, 
64 

Domingo, St. platina ore of, 77 

Downton pippin, a new sort of apple, 
316 

Drugs, waste of, occasioned by pulve- 
rization, 9 

Dubizy, Surgeon-Major, 77 

Dublin, geology of the vicinity of, 280 


E. 


Echinus lithophagus, a new aercigs of, 
159 


Edgeworth, Mr. his new invented. cin 


78 
Edmondstone, Dr. A. on the arctic 
gull, 78 


Electrical and electrochemical pheno- , 


mena, 90, 216, 248, 304 
Electro-chemical decomposition, 90 


Electrum, analysis of, 378 
Ellis, Mr. 89 


Exotics — 


IN DE: X. 


Exotics in the open air in Devonshire, 
207 
Eye, see Vision. 


F. 


Fabbroni, M. 249 

Farey, Mr. on the strata of the earth, 
40 

Fermentation, experiments on, 249 

Firs, British, turpentine procured from, 
842 

Fitton, Dr. W. on the geological struc- 
ture of the vicinity of Dublin, with an 

“. account of some rare minerals found 
in Ireland, 280 

Fleming, Rev. Mr. his account of a bed 
of fossil shells, 1, 159—-On the mine- 
ralogy of the Frith of Tay, 383 

Flowers, mechanism of, 81 

Fluids, constitution of, 97 

Fluids, elastic, their action on dead 
animal flesh, 168, 178 

Fossil remains in the strata in the neigh- 
bourhood of London, 38, 111 

Fossil powder analogous to resins, 160 . 

Fossil-shells, new genus of, 159 

Fossils of Ireland, 284 

Fordyce, Dr. his experiments on_ re- 
frigeration, 367 

France, M. De, 113,115 

France, strata of, 122 

Franklin, Dr. his theory of refrigerae 
tion, 365 ~ 


G. 


Galveas, Comte De, 14 
Gas, muriatic acid, experiments on, 128 
236, 310 
Gas, olefiant, analysis of, 69 
Gas, oximuriatic, examination of the 
_ nature of, 310 
Gas lights, for apartments, 341 
'Gasses, constitution of, 98—Action of 
on meat, 168, 178. 
Gay-Lussac, M. 107, 130—On the 
acetate of alumine, 33—-On the mu- 
tual action of metallic oxides, and al- 


kaline hydrosulphurets, 74—-On fer- 
mentation, 249—=-On prussic acid, 256 
On triple salts, 259 

Gehlen, Dr. on glassmaking, 358_ 

Geognosy of Kirkcudbright, 159 

Geological Society, proceedings of the, 
239, 319 

Geology of Castle Hill, near Newhaven, 
320—<Of the vicinity of Dublin, 280 
-—Of the vicinity of London, S8, 112 
—Of Stirlingshire, 318. 

Girtanner’s theory of azote, 102 

Glassmaking, art of, 53, 357 

Gold ore, analysis of, 378 

Good, Mr. J. M. 290 

Goslar, church of, analysis of some an- — 
cient alloys in, 12 

Gough, Mr. his experiments on the 
elasticity of caoutchouc, 106 

Granite, formations of, 159 

Graugultigerz, analyses of, 382 

Grenville, Lord, 14 

Guyton-Morveau, M. on the art of 
glassmaking, 55—On the platina ore 
of St. Domingo, 77 


H. 

Haberle, M. his analysis of magnesite, 
269 

Hall, Sir James, 65 

Harwich, strata and fossils of, 44 

Haiiy, M. 97—Not acquainted with 
meerschaum, 270 

Hawkins, A. Esq. onsome exotics which 
endure the open air in Devonshire, 
207 

Heat, effects of, 95 

Henry, M. on the waste that pulverizas 
tion occasions in substances, 9 

Henry, Dr. his experiments on olefiant 
gas, 71 

Higgins’s, Dr., experiments on acetous 
acid, 95, 103 

Hildebrandt, M. on the action of elastic 
fluids on dead animal flesh, 168, 178 

Hoefer, M. 377 

Horner, L. Esq. 280, 376 

Horticulture, prizes for the improve- 
ment of, 237 


Cc3 Houlbrooke, 


INDE X. 


Houlbrooke, Rev. T. 384 

Hour, instrument for ascertaining the, 
in the dark, 201 

Howard, Mr. his meteorological obser- 
vations, 37, 141, 215, 279 

Huey, Lieutenant, his description of a 
large marine snake, 383 

Humboldt, Baron Von, on the native 
country of the potato, 301 

Hutton, Dr. C. 80_ 

Hyalite, analysis of, 158 

Hydrosulphurets, alkaline, and metallic 
oxides, their mutual action, 74 


I. 


Ybbetson, Mrs. A.on the mechanism of 
leaves, 1—On the mechanism of 
flowers, 81—On the different sorts of 
wood, with some remarks on the 
works of Du Thouars, 161--On fresh- 

‘ water plants, 241 

Imaginary quantities, 193 

Imrie, Lieutenant-Colonel, on the 

. geology of the Campsie Hills, 318 

India-rubber, elasticity of, 106 

“*Induction,” Remarks on the term, as 

- applied to electricity, 217 

Tron, sulphate of, decomposed by ani- 
mal matter, 377 

Jron spires for churches, 78 


J. 


Jacob, Mr. 49 

Jameson, Professor, on some Scottish 
fossils, 78—On porphyry, &e. 317 
—On granite, and a new species of 


fossil shells, 159—On the geognosy . 


of Kirkcudbright, 159 
Japan varnish from pit-coal, 332 
Jeannety, M. 77 


Jones, Mr. J. R. on a supposed native 
Jead, 239 
\ 


K. 


Kater, Lieutenant, ‘his compensation 


pendulum, 316 


Keir, Mr. J. his mode of rendering 
glass opaque, 59 
Kirkcudbright, geognosy of, 159 
Klaproth, M. 158--His analyses of some 
ancient alloys in the church of Gos- 
lar, 11—OFf the aérolite of Lissa, 226 
His analyses of several minerals, 
378 
Knight, T. A. Esq. his account of a 
new apple, called Downton Pippin, 
-316—On the culture of Onions, 203 
—-On a new variety of pear, 210— 
On some new varieties of the peach, 
221--On a new and expeditious mode 
of budding, 374 
Kopp, Mr. 158 
Koster, J. T. Esq. 584 
Krodo, an idol of the Saxons, legend 


of, 11—-Analysis of an altar dedicated 
to, 12 


L. 
* Ladies’ Diary,” information requested 


respecting the mathematical writers 
for, 79 


Lamarck, M. 113 

Lavoisier, M. 249 

Leach, Mr. on a new species of echinus, 
159——On the shark genus, 318 

Lead, triple sulphuret of, 382—A supe 
posed native, 239 

Leaves of plants, mechanism of, 1 

Leetures, chemical, at the Scientific Ins 
stitution, 240 

medical and chirurgical, 80 

musical, at the Surrey Instis 
tution, 160 © 

Lightning, prevention of damage by, 
108 

Lights, gas, 841 

Lime, oxalate of, its component Parts, 21 

Liverpool, literary and philosophical 
society at, 384 

L.O.C., an attempt by, to explain the 
phenomena of caloric, 95 

London, strata in the neighbourhood 


of, and fossil remains found in them, 
88, 111 


Lover, 


ee ee 


INDEX. 


Lover, of the modern analysis, on 
analytical formule for the tangent, 
cotangent, &«c. 133 

Loysel, M. 53 


M. 


Mac Culloch, Dr. on an accidental sub- 
limation of silex, 320 
Macgregor, Mr. on the mineralogy of 
. the country round Lanark, 383 
Madder of superior quality, 155 
Magnesia, oxalate of, 31 
Magnesite (the native magnesia of 
Werner) mineralogical and chemical 
eXamination of, 269 
Maher, Mr. J. on the culture of the 
early purple brocoli, 204 
Manson, Dr. 160 


Marcel de Serres, M. on the use of 


sulphate of soda in the fabrication of 
_ glass, 357 
Marcet, Dr. on the nonexistence of 

sugar in diabetic blood, 190—On the 
alkaline matter contained in dropsical 
fluids, and in the serum of the blood, 
145, 230 

Mascagni, M. 377 

Mathematical dividing machine, im- 
provements in, 5 

Mathematicus on the algorithm of ima- 
ginary quantities, 193 

Maycock, Dr.J. D. on the production 
of electrical excitement by friction, 
304 

Meat, how affected by gasses, 168, 178 

Medical spring lectures, 80° 

Menish, Dr. 48, 376 

Metallic oxides, see Oxides. 

‘Metals, constitution of, 100 

Meteoric stones, analysis of, 224, 229 

é ‘Meteorological Journal for November 

and December, 36—=For December 

and January, 140—-For January and 

February, 214—-For February and 

March, 278 


Appendix to, 142 


Se ee cee observations, by Mr ° 


Howard, 37, 141, 142, 215, 279==By 
Dr. J, Clarke, 137 ‘ 
Meteorological Table for Nottingham 
‘and aelmnasiy: in the year 1811, 139 
for North Britain, 
for the year 1811, 216 


. Mineralogy of England, 38, 111—«Of 


Scotland, 382—-Of Ireland, 280 
Minerals, various, analyses of, ae 
Mitchell, M. 269 
Montagu, G. Esq. on sponges, 384 
Mountain blue, radiated, analysis of, 

379 
Mountain green, analysis of, 380 
Muriatic acid gas, see Gas. 

Murray, Mr. his experiments on. mus 
riatic gas, 87, 91, 123, 216—=Ob- 
servations on, 310 

Musical lectures, 160 


N. 

Newton, Sir J.on the constitution of 
fluids, 97 

Newton, Mr. J. 201 

Nicholson, Mr. 94 

Nicotiana tabacum, analysis of, 260 

Nightshade, deadly, analysis of, 350 

Noctuary, an instrument for enabling a 
person to feel the hour by a watch, in 
the dark, 210 


O. 


Olefiant gas, see Gas. 
Onions, culture of, 203 


Organic remains near the metropolis, 
41,111 


se alkaline, 20 

Oxalic acid, see Acid. 

Oxides, metallic, action of, on the ale 
kaline hydrosulphurets, 74 | 


EE 


Parkinson, J. Esq. on some of the 
strata in the neighbourhood of Lon- 
don, and .on the fossil remains found 
in them, 88, 111 


Parsons, 


IN DE X. 


Parsons, Dr. 49 

Peach, new varieties of, 221 

Pear, new variety of, 210 

Pearson, Dr. G. his reply to some ob- 
servations and conclusions on the na- 
ture of the alkaline matter in drop- 
sical fluids, and in the serum of the 
blood, 145—Answered, 230 

Pendulum, compensation, for a clock, 
199, 316 

Pepys, W.H. Esq. on the decomposi- 
tion of sulphate of iron by animal 
matter, 377 

Percy, M. 77 

Pfaff, Professor, 65 

Phillips, W. Esq his description of the 
oxide of tin, found in Cornwall, 
240, 319 

Phenix, J. on the zig-zag motion of 
the electric spark, 248 

Pitch, method of making, 347 

Plants, mechanism of their leaves, 1— 
Of their flowers, 81—-Fresh-water, 
DAL . \ 

Platina ore of St. Domingo, 77 

' Potash, oxalate of, 23—-Superoxalate 
and quadroxalate of, 24 

Potatoes, native country of, 290 

Prizes proposed by the Caledonian Hor- 
ticural Society, 237 

Proust, M. his hypothesis of aerolites, 
229 

Prussic acid, 256 

Pulverization, waste oceasioned by, 9 


Q. 


Quantities, imaginary, algorithm of, 
193 | 


R. 
Ramsden’s dividing machine, 7 
Reid, Mr. A. his compensation pendu- 
lum, 199—-Remarks on its want of 
originality, 316 
Refrigeration of animals exposed to great 
heat, 361 


- 


Reuss, M. 269, 333—-On the aerolites 
that fell near Lissa, in Bohemia, in 
1808, 224 | 

Richardson, Dr. W. on strata, 40: . 

Ritter, M. his experiments on the dee 
composition of water, 87, 91 

Rollo, Dr. 182 

Rose, Mr. 32 


S. 


Salisbury, Mr. W. his culture of mad- 
der, 155 

Salts, triple, 259 

Saussure, M. on the analysis of olefiant 
gas, 69 

Scientific Institution, lectures at, 240 

Scientific News, 78, 159,237, 317, 383 

Scotland, mineralogy of, 383 | 

Scott, Claude, Esq. 114 

Sea snake, 383 

Serum, alkaline matter in, 145, 230 

Sheppey, strata and fossils of, 49 

Shute, Mr.T. his chirurgical lectures, 80 

Sight; expe:iments on, 321 , 

Silex, see Sublimation. 

Silver ore, analyses of, 378 

Singer, Mr. G. J. on some phenomena 
of electro-chemical decomposition, 
90, 216——EHis chemical lectures, 249 

Smith, Dr. S. 384 

Dr. J.S. 155. 

the Rev. J. 384 


———— Mr. W. on the peculiarity of 
certain fossils to certain strata, 39 

Soda, oxalate of, 25—-Superaxalate of, 
26—Sulphate of, 357 

Solander, Dr. 50 

Spark, Mr. G. his method of ascertaining 
the hour in the night, by an appa- 
ratus connected with a common 
watch, 201 

Spires of iron, 78 

Sponges, essays on, 384 

Stancliffe, Mr. J. on an improved di- 
viding machine, 7 

Stones, meteoric, 224, 229 

Strata, 


— oe ee 


Dein’ 


Strata, in the vicinity of London, 38, 
111—Compared with these of France, 
122 

Strontian, oxalate of, 28 

Sublimation, accidental, of silex, 520 

Sucokw, M. 269 

Sugar in diabetic blood, 182, 190 

Sulphate of iron, decomposition of, 
377 

Sulphate of soda, its use in glassmaking, 
357—Experiments, 359 

Superoxalates, alkaline, 20 

Surrey Institution, lectures at, 160 
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346° 
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parts of oxalate of lime, 21—Errour 
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Thouars, Du, remarks on his new trea- 
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Tin, Cornish oxide of, 240, 519, 

Tobacco, analysis of, 260 

Trail, Dr. T. $384 

Trimmer, Mr. W. 52 

Turpentine procured from the Scottish 
fir, 342 
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Varnish produced from pit-coal, 332 
Vauquelin, M. his discovery of platina, 
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77—Analysis of the atrolite of Stan- 
netn, 229—Of large-leaved tobacco, 
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Vegetable wax, see Wax, 

Vegetation, treatise on, 161 

Vision, observations and experiments 
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Azores, 240 
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Warburton, H. Esq. his description of 
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320 

Ware, Mr. 322 ; 

Waste occasioned by powdering sub- 
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Watch, apparatus to be connected with, 
for ascertaining the hour in the night, 
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Water, decomposition of, 87 

Wax, vegetable, from Brazil, 14— 
Analytical examination of, 16 

Way, Mr. H. B. his method of pro- 
curing turpentine and other products 
from the Scottish fir, 342 

Wells, Dr. W. C. on vision, 321 
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78, 159, 317, 383 

Willdenow, Professor, 384 

Wood, different sorts of, 161 
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